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“PREFACE 


TO THE 


ELEVENTH EDITION. 


Tue title of Vapz Mucum, given to this work by the author, 
Sir Erasmus Wilson, indicated an intention that it should be 
a portable manual, containing all that an ordinary student 

required to know of human anatomy, but not discussing disputed 

points, or attempting to give everything that could be said on 

each anatomical detail. The editor of the present edition has 
endeavoured to act up to this intention, and consequently has 
neither increased the size of the pages, nor added materially to 
_ their number. 

_ He cannot claim for this edition that it contains any novel 
features, or is distinguished from its predecessors by startling 
changes; but he has left no part untouched by revision, and has 
endeavoured to make the work fairly represent tne present 
_ state of anatomical knowledge. 

_ The description of the central nervous system has under- 
gone more change than any other part of the book; but, while 
- giving the results of the latest investigations, no change has 
been made for the mere sake of change, and the rage for new 
names, which seems at present to afflict anatomists, has been 
_ kept (it is hoped), within reasonable limits. 
Finding it impossible in the space at his disposal to give a 
complete description of the development of the embryo, the 
editor has thought it best to omit altogether the paragraphs 
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which in the last edition gave some particulars of the develop- 
ment of certain organs, as these presupposed a knowledge of 
the earlier stages of embryonic evolution. 

The Vade Mecum in its earliest editions was distinguished 
by the number and excellence of its illustrations, and was, 
indeed, a pioneer work in.this respect. Now, when wood- 
cuts are so numerous in anatomical works that they not un- 
frequently outnumber the pages, such a reputation is not easy 
to maintain. Very numerous additions have, however, been 
made in this department; they have been drawn from various 
British and foreign sources, and their origin is in every 
instance acknowledged in the List of Illustrations at the 
beginning of the work. It is interesting to notice that, while 
the woodcuts in the first edition (1840) numbered 150, they 
have now reached a total of nearly 500. 


24 Inp1A SrreEET, GLAscow, 
August 1892. 
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THE 


ANATOMIST’S VADE MECUM. 


Pan? I, 
HISTOLOGY. 


Tue human body, complicated though it be, is made up of a small 
number of elementary tissues; these by their different combina- 
tions form the several organs, and a knowledge of them is there- 
fore essential to the proper understanding of those organs and their 
uses. 

_ The textures of the body which will be described in this section 
of the work are as follows :—Cells, blood and lymph corpuscles, 
epithelium, areolar tissue, fibrous tissue, adipose tissue, pigment, 
cartilage, bone, muscle, nerve, blood-vessels, lymphatic vessels and 
glands, serous and synovial membranes, mucous membrane, and 
secreting glands. Some of these are simple in their constitution, and 
by their combination form the more complex,—such are the cells 
and fibrous tissues; others are composed of many different con- 
stituents, arranged often in a very complex manner, and among 
these are included the blood-vessels, lymphatics, and secreting 
glands. The latter are here described because it is necessary to 
onsider them apart from the several organs in which they are 
found, and because it is convenient to speak of them in connection 
with the more elementary tissues of which they are constructed. 


CELLS AND PROTOPLASM. 


' Every tissue in the body in its earliest condition consists of an 
aggregation of minute solid particles which have received the name 
of bells. Some of the tissues retain throughout life the cellular 
character, but these are few in number, the majority only having 
heir origin from cells indicated by the presence of minute remains 
a q A 


2 CELLS AND PROTOPLASM. 


called nuclei. Cells are for the most part spheroidal in shape, 

unless modified by pressure or other causes, when they may be- 
come oval, fusiform, scaly, or hexagonal ; in pig- 
ment, connective tissue, and the nervous centres 
they are stellate, having ramifying processes which 
communicate with each other so as to form a net- 
work. Besides those contained in the tissues there 
are also free cells floating in the fluid of blood, 
lymph, and chyle, and one form of them has the 
power of leaving these fluids and travelling through 
the tissues ; these, the “white corpuscles” of the 
blood, have hence been termed “wander cells.” Each 
cell consists of an albuminoid material, transparent, — 
colourless, and of a jelly-like consistence, called 
protoplasm. 'The cell may have a distinct bound- 
ing membrane or cell-wall, but this is not in-7 
variably the case with the cells of animal tissues ; 

it has usually one or more central spots called 
nuclet, within which again are one or two smaller 
spots called nucleoli ; but both nucleus and nucle- 
olus may be absent without interfering with the 


Fie. 1.— Different ntalitw y r aC 7 
Kindsofeellswith Vitality of the cell 


nuclei and proto. Protoplasm has commonlyagranular appearance, 
plasm. and this is generally due to the existence of a very 


fine network of fibrils with slight nodes at the 

points where they intersect (intercellular network). The network 
is known as the reticulum or spongio- 
plasm, while the substance occupying 
its meshes is called the hyaloplasm. 
Protoplasm is a proteid substance, 
similar to albumen; it has a strong 
affinity for staining fluids, especially 
for carmine and hematoxylin, consists’ 
very largely of water, but is not mis- 
cible with that fluid, and is weakly 
alkaline or neutral in reaction. It 
possesses remarkable vital properties, 
the chief of which are, (a) its power of 
Fic. s.— Disgrem ofa ell with two motion, (5) its active, nutrition, and (¢) 
und internuclear network, the production of similar masses of 
protoplasm by division. The power 

of motion of protoplasm is exhibited in three ways :—(1.) In 
changing its shape and position, by putting out irregular prooaa 
(pseudopodia), and then drawing the general mass onwards to the 
position they oceupy ; this is known as ameboid motion, and by 
it the protoplasmic mass is able to travel from place to place. (2.) 
The second form of motion consists of streaming movements in 
the substance of the protoplasm (whether it be stationary or ex- 
hibit ameeboid movements), and in the pseudopodial processes 0 


KARYOKINESIS. 3 


ameboid protoplasm. (3.) The protoplasm is able to wrap itself 
around a foreign particle of matter with which it is brought in con- 
tact, and again to withdraw from it: this is called a movement of in- 
tussusception. The nutrition of protoplasm consists in its taking up 
material from without and converting it into substance like itself ; 
upon this selective and constructive power depends the development 
and growth of all organised bodies, whether animal or vegetable. 

The nweleus consists of a small spherical or oval body embedded 
in the protoplasm, and generally surrounded by a definite mein- 
brane. The nuclear substance is divisible into a nuclear fluid and a 
nucleoplasm or nuclear network. The fluid does not take on stain 
readily, and hence has been named achromatin, while the network, 
from its affinity for the stain, has been called chromatin or chromo- 
plasm. The nuclear network sometimes contains one or more 
granules or globules, called nucleoli, situated at the intersections of 
the fibres. 

The multiplication of protoplasmic masses, or cell-multiplica- 
tion, takes place by direct or indirect division. 

Direct Division, or Karyostenosis, consists in the division of the 
nucleus without any changes taking place in its structure, followed 
by the division of 
the protoplasm. 
This was formerly 
supposed to be the 
common mode of 
eell-division, but 
recent investigation Cc 
shows that neither  pye, 3-—Direct cell-division or karyostenosis. «, Fully 


in animal nor vege- formed cell. 0.. ee of nucleus and cell. c. Divi- 
oe s sion of nucleus and cell substance complete, d, Forma- 
table cells is direct tion of two new cells. 


cell-division common. 
- Indirect Division, or Karyokinesis, or Mitosis, is a process 
wherein the division of the 
cell is preceded by a series 
of complex changes in the 
nuclear network. These, 
briefly stated, are as fol- 


~(1.) The nucleus become: py TRS. gi. 
eds bntiite caren aN) al 
sm, which in the rest- YG, WY 
¢ nucleus forms a net- ci cud 


work, becomes converted Fic. 4.—Views of various stages of karyokinesis. 

into a number of fine fila-. a. jrecting sumidaees b.and e¢, Moe of con- 

ie volution. d. Wreath or spirem. e. andj. Aster 

aa Band nee ea stage. g. Equatorial division. _h, Diasterstage. 
3 : 4 


i “skein” (Fig. 4, b. c.). (2.) A series of fibrils appears in the 
achromatic part of the nucleus, arranged in the form of a spindle 
(the achromatic spindle) ; these meet at each pole of the nucleus, and 
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again diverging, radiate into the pers of the cell. The 
achromatic spindle appears first at the end of the nucleus towards 
which the Aneus of chromoplasm are directed (polar end), but 
from thence it moves and takes up a position in the middle of the 
nucleus. (3.) The chromatic filaments become shorter and thicker, 
and are disposed in V-shaped loops radiating from the centre of 
the achromatic spindle (aster stage, Fig. 4, e. f.) ; the filaments next 
split in their length into two very fine threads. (4.) The threads — 
of the split chromosomes separate, and the two derived from 
each primary filament pass along the achromatic fibrils in opposite 
directions towards the poles of the spindle. As they approach the — 
pole they have a radiate appearance (like a rosette) at each end of © 
the nucleus, and this stage has hence been called the diaster stage 
(Fig. 4, h.). (5-) As soon as the chromosomes separate in this 
manner into two groups, one at each pee of the nucleus, the cell 
protoplasm commences to divide, and thus two cells are formed, 
which, however, remain for some time intimately connected. 
(6.) The chromatic filaments in the nucleus of each daughter-cell 
give off branches ; these become convoluted, and form by their 
inter-communications the internuclear network of the resting nucleus. 

Protoplasm undergoes a wae at its surface, especially in old 
cells, being converted into a harder layer constituting the cell-wall ; 
such cells lose their power of amzeboid movement, and, uniting with 
other cells, form tissues. Cells are connected with each other either 
by means of their processes (as above mentioned), by direct union of 
their walls, or by an intercellular substance. 


BLOOD. 


Blood is a rather thick fluid, of a bright red or scarlet colour in 
the arteries, and of dark purple tint in the veins. It has a salt 
taste, a slight alkaline reaction, a peculiar faint odour, and a specific 
gravity of 1055. } 

It consists of a colourless, transparent fluid, the liquor sanguinis, 
and of small solid particles, called corpuscles, floating in the fluid, 
When drawn from the body, it speedily solidifies or coagulates in 
a jelly-like substance, called a clot, which as it contracts squeezes ow 
a small quantity of transparent, straw-coloured fluid known as serwm. 
In the process of coagulation a substance called fibrin is forme 
which entangles the corpuscles in its meshes, so that the clot is 
formed of fibrin and corpuscles, and is of red colour. The relation 
between the constituents of blood in the liquid and coagula 
states is shown in the following scheme :— 

Corpuscles coe \ 
Clot 
Liquid blood Fibrin f 


Liquor sanguinis Coagulated Glapai 


Serum . 


BLOOD. 5 


The blood corpuscles are of two kinds, ved and white, the former 
greatly exceeding the latter in number. In healthy human blood 
the proportion of white to red corpuscles varies from 1 to 1000 to 
1 to 250. According to Vierordt, a cubic millimeter of healthy 
human blood contains on an average 5,000,000 red corpuscles and 
10,000 white ones. 

The Red Corpuscles are circular, biconcave discs, having a diameter 
of about s)55 of an inch, and a thickness of >g$99 of an inch ; 
they do not possess a nucleus. 
In diseased conditions, and 
occasionally in health, there 
are also found smaller red 
corpuscles, about one-third the 
size of the ordinary ones, and 
spheroidal in shape. The cor- 
puscles are elastic, and conse- 
quently change their shape 
when subject to compression. 
When the blood is drawn from 
the vessels, they tend to aggre- 
gate together and cohere by 
their broad surfaces, so as to 


Fic. 5.—Blood corpuscles. 1. Red corpuscle, 


seen from surtace. 


form columns like piles (rou- 
leaux) of coins. Their shape 
also varies according to the 
‘specific gravity and chemical 
composition of the fluid in 


2. Red corpuscle, seen 
from the edge. 3. A group of red cor- 
puscles adherent by their surfaces, and 
forming a rouleau. 4. Three-quarter face. 
5. Slightly crenated. 6, 7. Crenated corpus- 
cles. 8. Spherical. 9. Large white corpuscle. 
to. Granular leucocyte. 11. Heematoblasts. 


which they are placed. The 
red corpuscles consist of a tough, elastic, transparent stroma, sup- 
orting a red crystallisable substance called Aemoglobin (CoooHsc0N 154 
FeS,0,,.), Which has a strong affinity for oxygen, and can be separated 
from the corpuscles by certain simple processes in the form of 
rhombic crystals. 
_ The White Corpuscles are larger than the red ones, having a dia- 
meter of z545 of an inch ; when at rest, they are spherical and have 
‘a granular appearance, but they have power of changing their shape, 
and putting out 
processes in the Vv 
Manner above de- 
scribed as ame- 
boid motion. 
They are trans- 
‘parent masses of Fic. 6.—White corpuscles of the blood undergoing ameboid 
a g changes. 
protoplasm, and 
‘possess one or more nuclei, have no cell-wall, and frequently con- 
tain granules, or minute masses of red colouring matter. Sometimes 
‘they also contain clear spaces or vacuoles. Having the power of 
passing through the walls of the blood-vessels and travelling from 
wce to place, they are found in the tissues, and are there described 
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as migratory or wander cells. The white corpuscles are by some 
observers regarded as an early stage of the red corpuscles. 

In addition to the red and white corpuscles of the blood, other 
solid particles have been described under the name of hematoblasts 
by Hayem, and of blood-platelets by Bizzozero. They are found in the — 
midst of the interlacing threads of fibrin in clot, after washing away — 
the corpuscles, as minute, round, colourless, disc-like particles, gene- 
rally age regated into masses. They have also been observed in the 
living si in the smaller vessels of the rat’s mesentery; their — 
exact nature is uncertain. 

The Liquor Sanguinis, or Plasma of the blood, is composed of — 
serum, and of two fibrin-factors which unite when the blood is drawn 
from the body to form fibrin, and thus determine the coagulation of 
the blood. The serum is the liquor sanguinis deprived of its fibrin ; 
it has a specific gravity of 1.027, is alkaline in reaction, and contains 
albumen, salts, fatty matter, gases, and sugar. 

Fibrin is formed by the union of two fibrin-factors, called fibrino- — 
plastin and fibrinogen. Fibrinoplastin, or paraglobulin, is in part 
contained in the white corpuscles, and in part held in solution in 
the liquor sanguinis ; it can be precipitated from the liquor san- 
guinis, in the form of a white powder, by diluting that fluid with 
ten times its bulk of ice-cold water, and then passing a stream of, 
CO, through it. Fibrinogen is held in solution in the liquor san- 
guinis, and can be also thrown down as a white powder by a more 
copious dilution, and a more complete saturation with CO, than is 
requisite to precipitate fibrinoplastin. The combination of these 
factors is brought about by means of a third substance called the 
Jibrin-ferment. Fibrin can be obtained from fresh blood by whipping 
it with twigs, as fine fibrils of a pale straw-colour, which are in- 
soluble in water, alcohol, or ether. 

Gases of the Blood.—The blood contains a very large volume of 
gases, partly in combination, partly free. These are Carbonic Acid, 
Nitrogen, and Oxygen. They differ in their proportion in arterial 
and venous blood, as shown in the following table :— 


Oxygen. Carbonic Acid. Nitrogen. 


Vols. Vols. Vols. 
Arterial blood . ‘ 16 30 1 to2 
Venous blood ; » 6to Io 35 tto2 


The oxygen is for the most part in loose combination with the 
hemoglobin of the red corpuscles; the carbonic acid is in com- 
bination with the salts of the serum, especially with the salts of 
sodium ; the nitrogen is suspended in the liquor sanguinis. 7 


LYMPH AND CHYLE. 


Lymph is a nearly colourless, transparent fluid, contained in a 
special system of vessels called lymphatics ov absorbents. The lym 
_ phaties of the small intestine carry, during digestion, a milky flui 
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named chyle, which consists of lymph mixed with the products of 
digestion ; but during fasting, these vessels carry transparent lymph, 

the same as lymphatic vessels elsewhere. 

_ Lymph consists of a fluid portion, or lymph-plasma, and corpuscles, 
lymph corpuscles, floating in it. The plasma resembles liquor san- 

-guinis, and contains about five per cent. of albumen and one per 
cent. of salts. The corpuscles are indistinguishable from the white 
corpuscles of the blood, being nucleated masses of protoplasm having 
the power of amzeboid movement ; they are most numerous in the 
lymph after it has passed through the lymphatic glands. 

’ Chyle consists also of a fluid, containing corpuscles identical with 
those of lymph ; but it also has what is called a molecular basis, con- 
sisting of minute particles of fat with some oil vesicles; it is this 

which gives the milky appearance. Both lymph and chyle resemble 
‘blood in spontaneously coagulating when removed from the body, 
forming a thin pale clot, from which serum exudes. 


EPITHELIUM. 


_ The epithelial tissues are distinguished by their retaining the 
cellular character throughout the whole of life; they are used 
chiefly for the purpose of protection, but epithelial cells constitute 
also the secreting cells of mucous membrane and of glands. The 
‘superficial part of the skin consists of many superimposed layers of 
epithelial cells, constituting the epidermis ; those cells on the surface 
‘become flattened and dried, and are cast off as thin scales. 

__ Besides forming the epidermis, epithelial cells are found covering 
‘the surface of the mucous membranes of the alimentary canal, 
achrymal, nasal, and respiratory passages, the urinary and genital 
‘canals, the ventricles of the brain, and central canal of the spinal 
eord, also, lining the glandular recesses and ducts of secreting 
‘glands. Modified epithelial cells form the terminal nervous ap- 
‘paratus of the organs of special sense, such as the eye, ear, and 


__A single layer of flattened epithelial cells covers the surface of 
the serous membranes of the abdomen, thorax, and cerebro-spinal 
‘tavity, and the synovial membrane of joints; it also lines the 
ieart, blood-vessels, and lymphatics, and the anterior chamber of 
the eye. In these situations the epithelial tissue is formed from the 
mesoblastic layer of the embryo, whereas the epithelium elsewhere 
derived from the epiblast or hypoblast ; for this reason it has 
been the custom of late years to make a separate class for such 
tissues, under the name of endothelium. | 

True epithelial tissue consists of one or more layers of nucleated 
cells, united together by an intercellular cement substance, and 
resting on a basement membrane, and is divisible into simple non- 
atified and stratified epithelium. Its varieties are the follow- 
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. Squamous. 

. Columnar. 

. Glandular. 

. Transitional. 
. Ciliated. 

1. Squamous, Scaly, or Tesselated Epithelium is so called he- 
cause the cells appear as thin flattened scales ; they frequently have 
in their centre a small nucleus and nu- 
cleolus, which are of soft consistence ; 
the rest of the cell is more dense. In 
the surface cells of the epidermis the nu- 
cleus and nucleolus disappear, the cells 
being converted into thin plates of horny 
consistence. On the skin, the mucous 
membrane of the oral cavity, lower 
half of pharynx, ri eh nasal duct, 
tympanic cavity, vagina, female urethra, 
bladder, ureter, pelvis of the kidney, 
and on the conjunctiva of the eye they 
Fie. 7.— Old epithelium cells from form the surface layer of a thick mass 

ee of cells, the deeper ‘constituents of 

which are commonly spheroidal or fusiform in shape. The scales — 
are somewhat larger in the mouth and fauces than elsewhere, and 
in longest diameter measure 745 to 345 of an inch; in the vagina 
between $5 and ;}5; and on the skin g45. The nucleus, which 
is round or oval in shape and flattened, measures in 
i scales from the mouth sqgq of an inch. In the deep — 
layers of a stratified epithelium, and especially in the 
rete mucosum of the skin, there are found numerous 
cells with fine fibres or spikes projecting from their 
edges ; they are called prickle-cells. The processes 
Fic. 8.—Prickle Of neighbouring cells are joined in such a manner as 

cells from rete to leave little canals or intercellular channels between 

mucosum. th em. } 

2. Columnar or Cylinder Epithelium consists of cells which have 
an elongated or pyriform shape, their bases being directed to the 
free surface, and their 
apices to the basement 
membrane to which they 
are attached. They are 
ranged side by side like 
columns, and are con- 
nected together by a small amount of intercellular or cement sub- 
stance. Each column contains near its middle a nucleus, which 
gives it a swollen appearance, and the nucleus possesses one or more 
nucleoli ; from the transparency of the column the nucleus may be 
seen through its base. This form of epithelium is found in the 
alimentary canal from the cardiac end of the stomach to the anus, 
in the intestinal glands, in the mammary and lachrymal glands, in 
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Fi@. 9.—Portion of col- 
umnar epithelium from 
one of the villi of the 
smallintestines. 1. Nu- 
cleus of the cell. 2, 
Basement membrane. 
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_the male urethra, vas deferens, seminal vesicles, Cowper’s glands, 
glands of Bartholine, and uterine glands. 

Many of the cells have projecting 
processes on their edges, by which 
they are connected with similar pro- 
cesses in neighbouring cells, the in- 
terstices left between the processes | 
being filled in by lymphoid or other: \ 
small cells. The protoplasm both 
of the cell and nucleus appears Fia. ro.—Columnar epithelium from 

3 ’ the small intestine. Separate cells 
granular, this appearance being due showing nucleus and nucleelus. 
to the presence of an intercellular Fic. 11.—Appearance of the surface 
and internuclear network. Such iain Raa See ae 
cells often have vacuoles in their 
substance ; others contain fatty globules or mucin. The mucin 
frequently distends the cell so much as to push the nucleus 
towards the attached end of the 
cell, and by still further distention 
bursts the cell, leaving a hollow 
cavity at the free extremity ; such 
cells are then called goblet or chalice 
cells. 

Columnar cells, especially those in 
the mucous membrane of the intes- . 
: > Fic. 12.—Goblet-cells from the epi- 
tine, have an appearance of fine “thelium of an intestinal villus from 
vertical striation at the free edge; the human subject, treated with 
these strie are probably minute Muller Soderatia mel 
rods or columns, and the part of the 
cell containing them is sometimes separated off from the rest of 

the protoplasm by a transverse line or plate. In the cells of the 
smaller salivary ducts, and in some of those lining the uriniferous 
tubes of the kidney, it is the attached border, and not the free one, 
which is striated. - 

3- Spheroidal or Glandular Epithelium is composed of cells which 
are spheroidal in shape, but 
often become more or less 
polyhedral from compression. 

This form of epithelium 
occurs in secreting glands such 
as the liver and pancreas, the 
salivary, gastric, and intestinal 
glands, and the glands of the 
skin. They appear granular 


Fic. 13.--Saccule 
of a sebaceous 
gland.a.Gland 
cells clothing 
the walls. 6. 
Those which 
have been cast 
off, filled with 
oil globules, 


owing to the presence of a andoceupying 
fine reticulum in the cell and bt punge ot 


“nucleus, and generally contain 
the materials which the gland - 
secretes. 

_ 4. Transitional Epithelium is the early form of all the varieties 
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of epithelium, and generally has the character of small granular 
spheroidal cells. In the pelvis of the kidney, ureter, urinary bladder, 
and urethra, however, the transitional epithelium is peculiar, con- 
sisting of three or four layers of cells. The surface cells are smooth 
on their upper surface, but hollowed underneath into pits which 
receive the rounded ends of pear-shaped cells situated beneath 
them ; between the narrow necks of the pear-shaped cells there are 
smaller cells, rounded or irregular in shape. 

5. Ciliated Epithelium is characterised by the presence of minute 
conical vibratile filaments or cilia mounted on the broad ends of 
columnar cells, or upon the free surface of those of the spheroidal 
kind. The cilia are in constant action, and produce a wave-like 
motion, which carries the 
secretions in contact with 
them towards the outlet of 
the organ in which they 
exist. They have an average 
measurement in the human 
trachea of zgl5q to sx/oy Of an 
Fic. 14-—Cells of the columnar ciliated epi- jnch. Cilnted epithelium is 
thelium of the nose, magnified 310 times. found (1) in the mucous 
membrane of the lower part of the nasal cavities and the adjoining 
accessory cavities ; (2) in the 
nasal duct and lachrymal sac ; 
(3) the Eustachian tube and 
cavity of the tympanum ; 
(4) the upper part of the 
pharynx and upper surface 
of the soft palate; (5) the 
larynx (excepting over the 
true vocal cords), trachea, 
bronchi, and bronchial tubes 
to their smallest branches ; 
(6) the uterus and its glands, 
and the entire length of the 
Fallopian tubes ; (7) the vasa 
efferentia and coni vasculosi of 
the testicle ; (8) some part of 
the ventricles of the brain, and 
the whole length of the central 
canal of the spinal cord ; (9) 
the ducts of the lingual an 
pharyngeal glands ; (10) in the 
embryo, lining the cesophagus, 
Fig. 15.—Various forms of ciliated epithelial over the whole phary nx and 

cells, from the trachea of a cat. part of the mucous membrane 
of the stomach. 

Ciliated cells possess an intercellular and internuclear network, 
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and many of them give off forked processes from their deep 
aspect (fig. 15). 

ENDOTHELIUM.—It has been said above that endothelium differs 
from epithelium in being derived from the mesoblast ; another 
difference is that endothelial cells are 
never supported by a basement mem- 
brane. _ Endothelium consists _ of 
flattened cell plates, held together at 
their edges by a cement substance 
which becomes stained brown when 
the surface is painted with a solution of 
nitrate of silver. The outlines of the 
cells thus made apparent are commonly 
irregular or jagged; more especially 
where the cells line the lymphatic 
vessels. Although the majority of the 
cells are thin and flat, there occur here 
and there in serous membranes groups 
of polyhedral or cubical thicker cells, Fic. 16.—Endothelium. Showing 
composed of granular protoplasm ; these _ $tomata bordered by germinat- 
are supposed to be in a condition of nt itgcs 
reproductive activity, and hence are described as germinating endo- 
thelium. Such cells generally border the lymphatic pores or stomata 
in the serous membranes. Endothelial cells are found lining the 
cavities of the peritoneum, pleura, pericardium, and aqueous chamber 

of the eye ; on the surface of the spinal cord and brain ; lining the 
heart, blood-vessels, and lymphatic vessels ; lastly, on the free sur- 
face of synovial membranes. 


CONNECTIVE TISSUE. 


_ Connective tissue forms the means of union between the several 
tissues and organs, forms coverings for the muscles and sheaths for 
the vessels, and constitutes the supporting framework for the 
cellular and other elements which make up the individual organs. 
It consists of fibres and of cells, the former greatly preponderating, 
and being easily divisible into two sets, elastic and non-elastic. 
Having many and various duties to perform, connective tissue is 
“necessarily greatly diversified in its arrangement, aeionte also in 
different regions in the proportion of cells to fibres, and of the 
elastic fibres to the non-elastic. We may, however, readily dis- 
tinguish three chief forms of connective tissue, each of which 
Tequires a separate and complete description ; these are the areolar 
(including the adipose), the fibrous, and the elastic. 

__ Areolar Tissue.—This consists of delicate fibres and transparent 
lamin crossing each other in all directions, and leaving between 
them irregular interspaces or meshes, called areolw; these are 
occupied by a small quantity of clear colourless fluid, sufficient only 
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to keep the threads and laminz moist. In. the midst of the fibres 
and lamine we can, by the use of reagents, demonstrate the existence 
; ; of numerous branch- 
ed and anastomosing 
cells, the connective 
tissue corpuscles ; they 
are composed of pro- 


“in some transparent, 
in others granular, 
and they have a 
clear nucleus, and 
often one or more 
nucleoli. The cells 
lie in a_ gelatinous 
semifluid substance 
(called the ground 
substance), which 
joins the fibres of 
the tissue together, 
making them into 
bundles, occupyin 
in it cavities (calle 
Fic. 17.—A portion of living connective tissue, cut out “cell Spaces if, which 
from between the muscles of the cig oe ot Ape correspond accurately 
ee Mtl eal ath vesicular nucleus. to the shape and size 
dand e. Motionless, coarsely granular cells. jf. Fibrillee. of each cell. Be- 
g. Bundles of connective tissue. /. Elastic fibrous net- sides the branched 
bi isc cells, there are also 
found in areolar tissue a number of migratory or wander cells, like 
the white corpuscles of the blood, composed of pega Sorry and con- 
taining one or more nuclei. These cells have the power of moving 
from place to place, and they become especially numerous when the 
tissue undergoes inflammation. The fibres are very fine, measuring 
from spgbop to sshop Of an inch, and are apparently structureless, 
By means of the ground substance they are united into bundles, 
which have a wavy course, and, when viewed by reflected light, have 
a white and shining appearance. Mixed with these we commonly 
find a number of coarser fibres, having a tendency to curl at their 
ends, and not gathered into bundles ; acetic acid, which causes the 
bundles of fibres to swell up and become indistinct, has no effect on 
these single fibres ; they will be more fully described in a later page 
as yellow or elastic fibres. From the loose arrangement of areolar 
tissue, it is often subjected during life to infiltration of fluid, this 
constituting anasarca, Areolar tissue is found beneath the skin, 
forming a continuous layer all over the body ; beneath serous and 
mucous membranes ; around muscles, vessels, and nerves, form- 
ing sheaths for them, and connecting them with neighbouring 
parts. It is also found connecting and supporting the lobules 


toplasm, which is 
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chiefly of margaric acid. 


. 


‘ing it & small- artery, and leaving it 
-asmall vein, these being connected to- 
_ gether by a very fine plexus of capil- 
‘in health, in the subcutaneous tissue of 


(except near their roots), norin the cavity 


* 


of tendons and ligaments, or they spread out, cross, and get inter- 
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of glands, and im the. interior of organs supporting their proper 
tissues. 
Adipose Tissue, or Fat, may be described as areolar tissue the 
meshes of which are occupied by vesicles containing oil. It is 
chiefly found immediately beneath the skin, forming there a con- 
tinuous layer over nearly the whole surface 
of the body, the panniculus adiposus ; it 
also exists very plentifully in the mesentery 
and omenta of the abdomen, round the 
joints, on the surface of the heart, round 
the kidneys, and entering into the formation 
of the marrow of bones. It consists of 
vesicles which measure from =}, to x45 of 
an inch, filled with oil; they are aggregated 
together so as to form little masses or lobules, 
and are contained in the meshes of areolar 
tissue. A nucleus generally exists at one 
side of the vesicle, but is commonly obscured 
by the oily contents; it is the remains of 
the protoplasm of the cell from which the 
vesicle was formed. The vesicles are usually py, 18, Areolar and adipose 
globular in form, unless they have been _ tissue. a,la. Fat vesicles. 
compressed, when they become hexagonal %_ 2, Fibres of areolar 
or polyhedral. After death the contents ; 
of the vesicles often crystallise, appearing as groups of fine acicular 
crystals, which are supposed to consist 


Each lobule of fatty tissue has enter- 


lary vessels. No adipose tissue is found, 
the eyelids or penis, nor in the lungs 
of the cranium. 


Fibrous Tissue.—This tissue forms 
the periosteum of bones, ligaments to Fic. rc —Fat vesicles from omen- 


bind the bones together, tendons for ™, Showing nuclei at the 
the attachment of muscles, strong pro- 
_tecting coats for certain organs, and fasciz to separate the muscles 


margins of the vesicles. 


from each other. Thus two forms of it are described—the fascicular, 


where the fibres are gathered up into bundles so as to form a rounded 
or flattened band, and membranous, where they are spread out so as 
_to form a thin sheet. It is composed of fine filaments gathered 
into bundles, and having all the characters and properties of the 


white fibres described as forming the greater part of areolar tissue. 
These are either arranged parallel to each other, as in the formation 
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woven, so as to form a membranous sheet, as in fasciz and sheaths 
of muscles. In the fascicular form white fibres exist almost 
exclusively ; in the membranous 
form there is a slight admixture 
of yellow elastic fibres. 

When a tendon is treated with 
acetic acid, the white fibres of which 
it is composed swell up and become 
transparent ; there are then brought 
into view chains of oblong flat- 
tened cells lying between the tissue 
bundles ; these are nucleated, the 
nuclei of pairs of adjoining cells 
lying side by side. By the use of 
reagents it can be shown that these 
cells lie in cell spaces similar to 
those already described as lodging 
the cells of areolar tissue; the cell 
spaces accurately correspond in size 
and shape to the cells which they 
lodge. Although the cells appear cubical in longitudinal view, 

alk ie transverse sections of the 
tendon show them to be 
stellate, giving off nume- 
rous fine processes, which 
penetrate between contigu- 
ous bundles of the tendon. 

Fibrous tissue is white 
and glistening; it is very 
strong, but is inelastic, un- 
less when intermixed with 
yellow fibres. It is con- 
verted into gelatine by 
= 7 boiling. 

"1a. 21.—Ca ndon of a young rat, showin : : ; 
‘the leet eotobad axa form af the tendon calla. or etal . ate ent 
very generally into the structure of tissues and organs in which 
the property of elasticity is an important quality. As an elastic 
and bindin element it is Bier in the common areolar tissue and 
superficial fascia, in the fascial sheaths of muscles, in the fibrous 


fibrous tissue, 


capsules of different organs, as of the spleen, in the corium of the 


skin, in serous and mucous membranes, in the coats of blood-vessels 


and ducts ; and, in certain situations, is the sole tissue present, as 
in the ligamenta subflava, voeal cords, thyro-epiglottic ligament, 


erico-thyroid membrane, lateral thyro-hyoid and stylo-hyoid liga- 
ments, the membranous layers connecting the cartilaginous rings 
of the trachea and bronchial tubes, and ligamentum suspensorium 
penis. It is most easily obtained from the ligamentum nuchie of 
the ox, sheep, or horse. oe a 
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The fibres of elastic tissue are cylindrical or flattened, brittle, 


colourless when single, but 
yellowish in an _ aggregated 
form, elastic, admitting of being 
stretched to double their length 
and returning to their original 
size, and variable in dimensions, 
ranging from sz)oq tO qabo of 
an inch in width. They branch 
freely, and form communications 
or anastomoses with each other ; 
when cut or broken across, they 
curl up,—this character serving 
to distinguish them from the 
white fibres. They are homo- 
geneous in appearance, and are 
unaffected by acetic acid. 
Schwalbe has described numerous 
flat connective tissue cells as lying 
in the ground substance between 
the fibres of elastic tissue. 
Tsolated elastic fibres of ex- 
treme fineness are met with 
coiled around or entwined among 
the fasciculi of areolar tissue 
holding them together. 
_ The elastic network formed 
_by these fibres may be extremely 
fine and delicate, as in thin mem- 
branes ; or it may be coarser, as 
in the various ligamentous bands 
composed of this tissue; or it 
may be spread out like a mem- 
‘brane, the interstices forming 
but a small part of its extent, as 
in the fenestrated membrane of 
the arteries. Elastic tissue does 
not, like fibrous tissue, yield gela- 
tine on boiling, but a peculiar 
‘substance called elastin, which 
is insoluble in water, acetic acid, 
-ammonia, or alcohol. 
- §$pecial Varieties of Con- 
‘nective Tissue.—Of these, three 
kinds deserve special mention, 
“namely, mucous tissue, reti- 
cular tissue, and simple mem- 
rane. 
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Fic, 22.—Coarse (a) and fine (b) yellow elas- 
tic fibres after treatment with strong 
acetic acid, 


Fic. 23.—Anastomosing form of yellow 
fibrous tissue. a. The fibres drawn 
apart to show the reticulate arrange- 
ment. 06. The fibres in situ. 


Mucous Tissue forms the chief part of the umbilical cord (the 
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Whartonian gelatine), and also forms the vitreous humour of the | 
eye. In the early embryonic condition all connective tissue con- 
sists of a pellucid jelly, in which nucleated 
corpuscles are embedded, and yields a 
chemical principle called mucin; in the 
yitreous humour the cells disappear, only 
the jelly remaining, but in the umbilical 
cord the corpuscles branch and become con- 
nected so as to form trabeculae, between 
which the jelly lies. 

Reticular Tissue is found in all lym- 
phatic glands, in the pharynx and tonsils, 
; the solitary and agminate glands, of the 

Mae Pree Gt q intestine, the thymus gland, and>in the 

membranefromthemid. SPleen. It consists of ramified nucleated 

dle coat of the carotid cells, the branches of which are so con- 

artery, ob n horge. nected with each other as to form a net- — 
work, the meshes being commonly filled with lymph corpuscles. | 
From its presence in lymphatic glands . 
it has been named “adenoid” 
“lymphoid” tissue. 

Simple Membrane was formerly 
supposed to be structureless, but is 
now known to be made up of flattened 
cells united edge to edge. It forms 
the membrana propria or supporting 
membrane of the epithelial cells in 
mucous membrane and in secreting 
glands, and is often spoken of as 
basement membrane. 


and © 


PIGMENT. 


Pigment of a black or dark brown 
colour is found in the deeper layers” 
of the cells of the epidermis (rete 
Fic. 25.—Reticular tissue from the mucoswm), especially in certain re- 

pay een spree ta weedeat gions, as the perineum, scrotum, 

section: a. framework; b. lymph and penis, also in the choroid coat 
canals. | 2, Superficial portion: @ of the eye, the olfactory mucous 
se ager ed hale epithelium. membrane, the pia mater of the 
spinal cord, and the lungs. It con- 

sists of minute granules, composed oy of carbon, embedded i 
the protoplasm of epithelial or other cells, so as often completely 
to obscure the colourless and transparent nucleus ; the granul 
often exhibit movements in the substance of the containing cell. 
The cells are sometimes hexagonal in form and arranged side by 
side, as in the pigmentary layer of the retina of the eye, some- 
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times they are round, as in the rete mucosum of skin, or are, 
again, stellate in shape, as in the lamina fusca of the choroid. 
The stellate pigment cells of the skin of the frog have been 
observed to change their shape under various forms of irritation, 


Fic, 26.—Pigmentary connective tissue Fic. 27.— Pigmentary layer of the 
corpuscles (so-called stellate pigment retina. 1. The cells as seen from 
cells), from the lamina fusca of the the surface. 2. The same viewed 
eye. edgeways. 3. The fine pigment 


which fills the cells. 


chemical, electrical, and mechanical, these processes becoming 
shorter and less numerous, and at length being retracted into the 
body of the cell, which thus becomes spheroidal. 


CARTILAGE. 


Cartilage or gristle is a firm but easily cut, elastic, bluish-white 
substance, which coats the articular ends of long bones, joins the ribs 
to the sternum, forms grooves for the passage of tendons, and in 
the embryo and young child occupies the place of bone, and is the 
substance from which most of that tissue is formed. 

_ Three forms of cartilage are usually distinguished—hyaline, 
white fibro-cartilage, and yellow or elastic fibro-cartilage. 

Hyaline Cartilage is composed of a semi-transparent homogeneous 
“substance called the matrix, containing a number of cells dispersed 
at short intervals through its structure. The cells may be evenly 
‘distributed throughout the matrix, as is the case in feetal carti- 
lage, or may be gathered into groups, the members of which by 
their mutual pressure become changed in shape, and from being 
round or oval, as the single cells are, become flattened on one or two 
of their sides where they are in contact with their fellows. The 
cells have an average measurement of about ;g5q of an inch; they — 
lie in the matrix in cell spaces which are bounded by a capsule, 
but this is often indistinguishable in young cartilages. Some 
observers state that the matrix is permeated by numerous very 
fine channels, which also pierce the capsules of the cartilage cells, 
and thus the cavities in which the cells lie communicate with 
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each other ; these channels are believed to be connected with the 
lymphatic system. The matrix in some instances can be broken — 
up by prolonged macera- — 
tion into fine fibrils, hav- — 
ing the same chemical — 
characters as the fibres of 
connective tissue. Hya- 
line cartilages have been 
divided into temporary, 
which ultimately become 
converted into bone, and 
permanent, Which remain 
throughout the awhole of 
life ; the majority of the 
latter are articular, that 
is, they coat the ends of 
the bones entering into 


Fic. 28.—Branchial cartilage of atadpole. a.Group the formation of joints.- 
of four cells separating from each other. 6. Pair In costal cartilage the 
of cells in apposition. c, c. Nuclei of cartilage ll ole a 
cells. d. Cavity containing three cells. celis are large and are 


collected into groups; the 
matrix is traversed by patches of white fibres, and frequently 
contains vascular channels of considerable size ; it is very prone to— 
calcification, in old age. 

Articular cartilage forms a thin coating on the articular surface 
of bones; it has a faintly granular matrix, which has a tendency 
to split vertically to the surface. It is not covered by poe 
drium. The surface cells become branched, and gradually change 
their character where the 
synovial membrane joins 
the cartilage, so as at 
length to be indistin- 
guishable from the con- 
nective tissue corpuscles 
of that membrane. 

Yellow or 


rated from each other by 
an opaque, fibrous, inter- 
cellu network, the 
breadth of the cells bei 


r SAGE sails; inci Se ; considerably greater th 

IG. 29.— astic fibro-cartilage, showin, i 

cells in capsules and elastic fibres in etx: ® that of the intercellu 
structure. The fibres a 


short, imperfect, loose in texture, and yellowish ; they are un 
affected by acetic acid and do not yield chondrin. Instances 
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elastic fibro-cartilage are, the pinna, epiglottis, cornicula laryngis, 
cuneiform cartilages, and Eustachian tube. 

White Fibro-Cartilage is composed of an interlacement of fibres 
of white fibrous tissue, containing in its meshes scattered groups of 
cartilage cells which take the place of, and sometimes have a similar 
arrangement to the tendon-cells described above, 

Fibro-cartilages admit of arrangement into four groups: inter- 
articular, stratiform, connecting, and circumferential. Instances of 
mterarticular fibro-cartilages (menisci) are those of the lower jaw, 
sternal and acromial end of the clavicle, wrist, and knee. ‘The strati- 
form fibro-cartilages are such as form a thin coating to the grooves on 
bone through which tendons play. The connecting fibro-cartilages 
are the intervertebral substance and cartilage of the symphysis pubis. 
The cirewmferential fibro-cartilages ave the glenoid and cotyloid. 

The «vertebral discs are soft and pulpy in the centre, but firm 
and dense at their circumference ; the cartilage cells are sparsely 
distributed, but increase in number in the inner layers; the pulp 
itself, however, usually contains no cartilage cells, but consists of 
a cell structure, embedded in a soft matrix, and is the remains of 
the chorda dorsalis of the embryo. 


Fia. 30.—White fibro-cartilage, showing cells (a) in capsules, and fibrillar 
matrix (6). 


 Cartilages, excepting those of joints, have their free surfaces 
covered by a fibrous membrane called the perichondrium. Cartilage 

_ yields on boiling a substance called chondrin, similar to gelatine, but 
differing from it in not being precipitated by tannic acid. 
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_ Bone is composed of about one-third of animal substance, which is 
almost completely reducible to gelatine by boiling, and two-thirds of 
earthy and alkaline salts, The special constituents of bone are pre- 
sent in the following proportions :— 


= es 
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Organic Matter. . Gelatin, fat, and blood-vessels . 33.6 


Phosphate of calcium . : ee! 

- Carbonate of calcium . ; *. 12:8 

igs rose Matter . Fluoride of calcium. : fie, ae 
(66.4) Phosphate of magnesium. .- 09 
Chloride of sodium, &c. : . 9366 


’ 100.00 
Structure of Bone.—On examining the section of a bone, it will 
be found that there are two varieties of osseous tissue: one forming 
the exterior—hard, compact, dense ; the other occupying the interior 
—spongy, cellular, cancellated. The best way to obtain a correct 
idea of the arrangement of bone substance is to study the appearance 
presented by a long bone, such as the tibia, which has been sawn 
longitudinally. The shaft is a hollow pillar, the walls of which are 
formed of dense bone. The hollow interior is the medullary cavity, 
and in the recent state is filled with marrow. The upper and lower 
enlarged ends are formed of an exterior thin shell of compact bone 
which surrounds a beautiful spider-weblike latticework of osseous 
threads, the meshes of which are also filled with marrow. After 
complete maceration’ all the membranous and oily matters are 
removed, and the dried bony structure alone is visible. On close 
observation, it will be seen that the walls of the pillar consist of 
fibres or plates arranged in the direction of the bone, and that the 
cancellated texture of the extremities is — 
formed by the separation and divergence — 
of threads of bone which proceed in the 
same direction as the walls till they reach — 
and support the thin shell which encases 
the spongy texture of the end. The fibres 
diverge and decussate like the divisions of 
a Gothic window, and so enclose diamond- 
shaped spaces, which are the cancelli. This 
arrangement, which always has reference to 
the direction in which the bone is to bear 
oressure, adds greatly to the strength of the 
fice light part of the bones; and this is 
Fic. 31.—Section ofhead of further secured by little cross bars, which 
tibia, toshow the cancel- tie together the long slender fibres just de- 
Ite CKLAr, ” scribed. The dense and spongy tissues are 
essentially the same in structure, and the difference is simply in the 
degree of closeness with which the fibres are packed. A perpen- 
dicular section of the body of a vertebra (Fig. 32) shows an example 
of reticular or cancellated texture where the bars are parallel and 
straight, in accordance with the direction of the pressure. 

In flat bones the osseous substance is arranged as two plates of 
dense tissue, in some parts closely contiguous to each other, as in 
the scapula; in others separated by loose tissue, or even by hollo 
spaces, as in the bones of the skull, where the intervening substance, 
in which the blood-vessels run, is called the diploé. 

The simplest arrangement of bone substance is to be found in th 
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_ ethmoid and spongy bones of the face, the thin partitions of which are 
formed of a single plate of bone. This isnourished from the outside, 
no vessels entering into its substance. 
Bone exists in the form of plates 
or lamella, which can be seen by ex- 
amining a thin slice of bone after it 
has been softened by steeping in diluted 
hydrochloric acid. The fibrous character 
of the lamellz can be demonstrated by 
tearing strips from softened bones, by 
which it will be seen that the direction 
of the plates is in that of the length of 
a bone. When thus torn asunder, the 
lamelle are found to be connected by fine perforating fibres, which 
pass vertically through several layers, and thus fasten them together ; 
they are believed to be composed of white fibrous tissue. 
Periosteum.—This is a fibrous membrane which covers the ex- 
terior of all bones, except where they are encrusted with cartilage. 
It is a tough unyielding tissue, which adds to the strength and elas- 
ticity of the bones, and adhering very firmly, forms the means of 
attachment of the muscles and tendons. Its principal use is to afford 
a support and bed to the vessels entering the bone, and it may there- 
fore be called the nourishing membrane to the exterior of the bone. 
It consists of two layers. The outer, composed of fibrous tissue, 
supports the blood-vessels, and gives off filamentous threads which 
accompany the branches of the vessels into the Haversian canals ; 
on its inner aspect, this layer contains a considerable admixture of 
elastic fibres. The inner layer consists of a number of protoplasmic 
cells (osteoblasts) which in the young bone appear as granular cor- 
puscles, but in the old bone are found only 
as a flattened epithelial layer, separated from 
the rest of the periosteum by a narrow cleft 
or lymph space. 

Minute Structure of Bone.—A thin layer 
of the exterior of a bone derives its nourish- 
ment from the periosteum, and a similar 
layer of the inner surface is nourished by 

the vessels of the marrow, but in most bones 
_ there isa considerable amount of dense tissue, 
which is too far removed from either to draw 


a — ——— ————— 


Fic. 32.—Section of the body of a 
vertebra — perpendicular and 
transverse bars. 1, Opening 
for vena basis vertebree. 


o 


Fic. 33.—Plan of a section 


its support therefrom. 

__ This intervening portion is supplied by 
_ blood-vessels which enter little channels pro- 
vided for the purpose. These Haversian 
canals, as they are called, are little tubes 
‘running for the most part in the direction of 
the length of a bone, but. so obliquely as 
to form frequent communications with eaclt 


of along bone. 1. Perios- 
teum. . 2. Periosteal layer 
of bone. 3. Inner surface 
of bone. 4. Peri-medullary 
layer of bone. 5. Dense 
tissue beyond the reach 
of the periosteal and me- 
dullary vessels constitut- 
ing the Haversian system. 
6. Medullary cavity. 


- otlier, and those near the external and internal surfaces with these 
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surfaces respectively. The whole dense substance therefore is per- 


meated by a network of tubules, so that when a thin transverse 
slice of bone is examined by the microscope, it is seen to be riddled 
with circular holes. The Haversian canals measure from ;gyp to ho 
of an inch in diameter, A perpendicular section shows the com- 
munications with each other and with the surfaces of the bone. 
They are largest near to the medullary surface of the bone, and are 
narrowest next to the periosteal layer; they contain blood-vessels, 
lymphatics, nerves, osteoblastic cells, and the larger ones contain 
marrow. 

That portion of the dense tissue which derives its nourishment 
from the Haversian canals is arranged in concentric lamelle (Haver- 
sian lamelle), round these tubes, so that a long bone may be deseribed 
as a series of hollow rods, the central canals of which are the Haver- 
sian canals, bound together by an exterior wrapper consisting of several 
layers of lamellee (see Fig. 33). 

An Haversian canal and its concentric lamelle together form an 
Haversian system; as these systems are round or oval, irregular 
intervals are left where they join ; these are filled in by layers irregu- 
larly disposed and called interstitial or intercalary lamelle. 

re A further provision exists for bring- 
ing the nutritive fluid into more close 
relation to the bone substance than can 
be accomplished by the vascular mem- 
branes or Haversian canals. The whole 
of the dense tissue is permeated by ex- 
tremely minute channels called canali- 
culi. These pass through the periosteal 
and perimedullary layers at right angles 


Haversian canals. They are smaller in 
calibre than the smallest capillaries, 
and serve to conduct the nutritive fluid 
to the denser tissue. The canaliculi 
which radiate out from the Haversian 
canals are interrupted in their passage 
to the more distant concentric lamelle 
Fic. 34.—Vertical section of tibia, by pouring their contents into little oval 
showing the network of Haver- cavities called the lacune of bone. 

; They are arranged in circles between 

the lamellee, and into their sides next the canals numerous canaliculi 
enter, while from the further side still more numerous canaliculi 
diverge towards the circles of lacune further out. The lacune 
therefore serve as reservoirs into which fluid from the vessels in the 
Haversian canals is poured on the one hand, and on the other they 
pass it on to the outer circles of bone. In this way the nourish- 


ment of those parts of bone most distant from the nutrient mem- 


branes is provided for by this intricate series of little channels and 
communicating reservoirs (fig. 35). 


to their surfaces, and radiate from the © 
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In recent bones the lacunze are occupied by nucleated masses 
of protoplasm, and the canaliculi by slender threads of the same 
substance, by means 
of which the masses 
in the lacunee com- 
municate with one 
another. 

The lacune and 
their corresponding 
canaliculi are to be 
found in all parts 
of a bone, and in 
bones however thin 
—although Haver- 
sian canals are only 
found in those of 
some thickness. In 
the periosteal and 
perimeduHary layers 
of long bones, and in py<, 35.—Transverse section of a long bone, showing 
verythinbones,their the Haversian systems, Haversian canals, concentric 
arrangement has re- lamelle, canaliculi, and lacune. 
ference to the surface 
of the bone. In cancellous tissue the bone spicules are devoid of 
Haversian canals, and the 
canaliculi open into the 
cancellous spaces ; the latter 
are occupied by marrow, 
and hence are named me- 
dullary spaces, 

Lymphatic vessels are 
found in the periosteum, 
and in the larger Haversian 
canals; nerves are distri- : : 
Duted to the periosteum, "ig, z6-rlecunm agolted soo diameters « 
and pass into the interior 
of the bone alone with the arteries. 

Medulla or Marrow of Bones.—Marrow occurs in two forms. 
In the medullary cavities of long bones it is found of a pale yellow 
colour and consists of fine, branching connective tissue corpuscles 
‘supporting fat vesicles ; in the cancellated ends of long bones and 
in short bones, the bodies of the vertebra, sternum, ‘and ribs, but 
especially in the cranial dzploé, it is reddish in colour, contains 
little fat, and is remarkable for the presence of a large number 
of round granular cells resembling the white corpuscles of the 
blood (lymphoid cells), and, like them, being capable of ameboid 
movement. Amongst these are smaller cells which have a faint 
red colour; they are nucleated, and resemble the red corpuscles 
of the blood of the embryo. In both kinds of marrow there are 


° 
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also found large isolated cells with many nuclei, called giant cells 
or myeloplaxes. 

Development of Bone.—The majority of the bones are developed 
from cartilage, which forms a mould of the same shape as the bone 
to be formed, but the tabular bones of the skull and nearly all the 
bones of the face are formed between two layers of membrane with- 
out the presence of cartilage, and after the bones have been once 
formed, their further enlargement or growth takes place chiefly hy 
the deposit of osseous matter beneath the periosteum. We have 
thus three modes of ossification—intracartilaginous, intramembranous, 
and subperiosteal—but as the two latter are essentially the same, 
only two forms fall to be described here. 

Intramembranous Ossification.—The bones formed without a 
preceding cartilaginous matrix are, the upper part of the frontal, 
parietal, upper part of occipital, nasal, lachrymal, palate, vomer, 
zygoma, upper jaw and greater part of lower jaw, and inner layer 
of sphenoidal spongy bones (Kalliker), If we examine a parietal 
bone about the period of commencing ossification, we shall find 


that the intermediate space between the pericranium on the outside — 
and the dura mater within is occupied by a membranous structure — 


consisting of delicate translucent fibres, among which fusiform and 
stellate cells are distributed. In the centre of the bone a deposition 
of calcareous salts takes 
place in this membrane, 
and spreads from the 
centre towards the cir- 
cumference in radiating 
lines, connected together 
by transverse bars irregu- 
larly disposed. The os- 
seous spicules are coated 
over with a soft trans- 
parent. substance which 
has been called “ oste- 


groups of cells may be 
observed. The cells are 
very closely aggregated 
so as often completely to 


Fic. 37.—Osteoblasts from the parietal bone ofa | he ‘apieuies sit 
human embryo thirteen weeks old. a. Bony Cover the SP1LCUles ; they 
septa, with the cells of the lacune. 6, Layersof are granular in character, 


osteoblasts, c, The latter in transition to bone 


corpuscles and of large size, and, as 


it is believed that they 
are the active agents in the production of bone, they have been named 
“osteoblasts.” Many of the cells get embedded in the new bone, 
and, being compressed by it, become irregular in outline; they 
give off fine thread-like processes, by means of which. they com- 


municate with neighbouring cells. From the presence of these cells 
and their processes, cavities and canals are necessarily left in the 


ogen,” and upon this” 


a 


new bone, and these form the lacune and canaliculi. 
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Vessels 


penetrate from the surface into the growing bone, and becoming 
enclosed in the calcareous deposit, determine the formation of the 
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Fic. 38.—Vertical sec- 
tion through carti- 
lage and incipient 
bone of the shaft of 
the femur of an 
infant a fortnight 
old. a, Rows of car- 
tilage cells. 6. Line 
of ossification. c. 
Close osseous net- 
work, first formed. 
_d, Looser structure 
resulting from re- 
_ absorption. 


hog 


md as development advances; 
ands are thrown across to join 
ehbouring trabecule ; the rows 
cartilage cells come thus to 
» enclosed in spaces (primary 
weole), the walls of which are 
formed by calcareous matter. 

_ At the same time, a deposit of 


Haversian canals, and, in the tabular bones of the skull, of the 


cranial diploé. As the ossification commences 
in the centres of the tabular bones and spreads 
to the circumference, their angles are necessarily 
the last to ossify, so that at the time of birth, 
and for some months afterwards, spaces are left 
between the bones, filled by membrane only. 
Intracartilaginous Ossification.—Before the 
commencement of ossification, the cartilage cells 
are small in size, have a rounded form, and are 
evenly distributed throughout the matrix. The 
first indication of approaching ossification is, that 
these cells become more numerous, increase in 
size, and become oval in form. Blood-vessels 
also, which have hitherto been absent, are now 
observable in the softened and changing carti- 
lage; these grow from the perichondrium in 
tufts, and are surrounded by a layer of im- 
perfectly formed connective tissue. Another 
noticeable feature may also be observed in a 
section of a bone in which ossification has com- 
menced, name- 
ly, that near 
the ossifie cen- 
tre, the carti- 
lage cells come 
to be arranged 
in rows placed 
vertically to 
the surface of 
the new bone. 
Between these 
rows calcareous 
matter gets de- 
posited, form- 
ing trabecule, 


Fic. 39.—Intrusion of periosteal osteo- 
blasts in intracartilaginous ossification. 
1. Fibrous layer of periosteum. 2. Os- 
teoblastic layer. 3. Giant cells. 4. Peri- 
osteal cells penetrating into calcified 
cartilage. 5. The same cells com- 
pletely cut off from their periosteal 
connection. 6. Cells imbedded in new 
bone and determining the formation 
of lacunee. 


bony matter is taking place be- j 
neath the periosteum, through the agency of the osteoblastic cells de- 
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scribed above as lining its inner surface. This process is, in its essen- 
tial particulars, identical with intra-membranous ossification. Very 


Fic, 40.— Vertical section from the ossify- 
ing portion of the shaft of a long bone. 
a. Cartilage. 6. Bone, ec. Newly-formed 
bone cells in profile, more or less em- 
bedded in intercellular substance. dd. 
Medullary cavity in process of formation 
with vessels and medullary cells, e, f. 
Bone cells on their broad aspect. g. 
Cartilage capsules arranged in rows, and 
partly with shrunken cell bodies. 


soon, however, the vascular and 
osteoblastic subperiosteal tissue 
penetrates into the cartilage of 
the centre, and where it comes 
in contact with the calcified 
matter causes its absorption, 
thus breaking down the walls . 
of the primary areole and form- 
ing larger spaces, called second- 
ary areole or medullary spaces. 
Where this has taken place, it 
is found that-in the spaces so 
formed, the cartilage cells have 
disappeared, and that the cavity 
is filled with embryonic mar- 
row, consisting of branched cells, 
osteoblasts, and blood - vessels. 
Most of the osteoblasts are de- 
rived from the subperiosteal 
layer, but it is ,probable that 
some are formed from the carti- 
lage cells. There are thus two — 
processes going on at the same | 
time, one an endosteal change, 
taking place in the cartilage, 
and the other an intrusion of 
cells of subperiosteal origin. 

The walls of the medullary 
spaces are at first very thin, but 
they soon become thickened by 
deposits in the osteoblasts by 
which they are lined, 

Some few of the osteoblastic 
cells become converted into scat- 
tered connective tissue, others 
retain their original shape, and 
form the round or lymphoid cells — 
of the medulla, while the larger — 
number are the active agents in — 
the production of bone. They 
line the medullary sinus, and a 
deposit of calcareous salts takes 
place in them ; as this deposition — 
advances, layer after layer of the — 
cells takes part in the process, 


and the deposition in successive layers around a central blood-vessel 
results in the formation of concentrio laminz around the Haversian 
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canal. Many of the cells become embedded in the new deposit, 
and remain throughout life, the cavities in which they lie con- 
stituting the lacune, and by their communication with neighbouring 
cells they establish a series of smaller pores in the bone, which 
we have spoken of as canaliculi. 

The medullary sinuses nearest the centre of a long bone become 
enlarged by further absorption of their walls, and merge into 
each other, so as to form a single cavity, which is filled with marrow 
and remains as the medullary canal. Many of the smaller spaces 
also retain their marrow and are not filled up by bone; they 
then form the cavities—and their walls form the fine spicules—of 
cancellous tissue. 
_ The growth of long bones takes place in length by the further 
ossification of the growing cartilage (epiphysial cartilage) be- 
tween the shaft and extremity, and in thickness by the deposition 
of new bone between the periosteum and the shaft, this being 
always accompanied by reabsorption of the interior, so that the 
‘medullary canal becomes increased in size. This absorption is 
brought about by the agency of large cells of varying shape and 
‘size, having many clear nuclei, which are numerous in feetal 
marrow and have been spoken of above as myeloplaxes or giant- 
cells; here, however, they receive the name of osteoclasts. Subperi- 
‘osteal growth takes place by a process identical in all essential 
“particulars with what we have described above as intramembranous 
ossification. 
‘Cartilaginification is complete in the human embryo at about the 
sixth week ; and the first point of ossification is observed in the 
clavicle at about the fifth week. Ossification commences at the 
centre, and thence proceeds towards the surface ; in flat bones the 
osseous tissue radiates between two membranes from a central point 
towards the periphery, in short bones from a centre towards the 
circumference, and in long bones from a central portion, diaphysis, 
fowards a secondary centre, epiphysis, situated at each extremity. 
Large processes, as the trochanters, are provided with a distinct 
ventre of development. 
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- Muscles are the moving organs of the animal frame ; they con- 
stitute by their size and number the great bulk of the body, upon 
ich they bestow form and symmetry. In the limbs they are 
ated around the bones, which they invest and defend, while 
form to some of the joints a principal protection. In the 
k they are spread out to enclose cavities and constitute a de- 
ive wall, capable of yielding to internal pressure, and again 
sturning to its original position. 

Their colour presents the deep red which is characteristic of 
flesh, and their form is variously modified, to execute the varied . 
ange of movements which they are required to effect, 
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Muscular fibres are of two kinds, voluntary and involuntary ; 
the former are the most numerous, forming the great muscular 
masses which move the several parts of the body ; the involuntary 
muscular fibres assist in forming the walls of the hollow viscera, 
and the middle coat of arteries and veins; they are-also found in 
the iris, ciliary muscle, and the bronchial tubes. Peculiarities in 
their structure also lead to muscular fibres being distinguished as 
striated and non-striated, the striated being voluntary in their 
action, and the non-striated involuntary, with the exception of the 
heart, which, although involun- 
tary in its action, is composed 
of striated muscular fibre. 
Striated or voluntary mus- 
cular fibres are collected into 
bundles, held together by deli- 
cate areolar tissue, and enclosed 
in a sheath or perimysium, 
formed of areolar tissue, with 
an admixture of elastic tissue, 
which also sends processes in- 
wards between the fibres (en-_ 
domysium). These bundles are — 
called fasciculi, they are pris- | 
matic in shape, and of different — 
sizes in different muscles, the — 
apparent coarseness or fineness | 
of a muscle depending chiefly 
on the size of the fasciceuli, 
The fibres themselves are cy-— 
lindrical, or oval in shape, and — 
are nearly uniform in size 
They average 7} to gh5 of an 
inch in diameter, but in the 
facial muscles the fibres are 
much finer, some of them not 


Fic. 41.—1. Striated muscle fibre breaking 


up into primitive fibrille, a; more dis- 
tinct striation at b, and longitudinal lines 
ate; d, nuclei, 2. A fibre, b, torn through 
at a, with the sarcolemmapartially empty 
and visible, 


exceeding gq of an inch, 
Each fibre is enclosed in a 
sheath of transparent, appar- 
ently homogeneous, membrane, 


the sarcolemma or myolemma, 
So delicate is this structure that it only becomes visible when 
the contained fibrils become ruptured, as in fig. 41. It is rather 
tough, and resembles elastic tissue in its physical and chemical 
properties.: When examined under a high microscopic power the 
muscular fibres are found to be marked at regular intervals by 
transverse strive ; these are the characteristic markings which dis- 
tinguish this kind of muscle, not only from the unstriped variety. 
but also from every other tissue in the body. The stripes a 
alternately light and dark, each stripe being about j-dg9 of 
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inch in width. The light stripe is crossed by a fine dotted line or 
secondary dark stripe (Dobie’s line, or Kruuses membrane). Some 
_ anatomists suppose that the dark portions are occupied by a 
_ peculiar semi-fluid material, called “ sas‘cous matter” (the individual 
ark spaces being called “sarcous elements”), and the lighter por- 
_ tions of a more fluid and hence less highly refracting matter. 

_ The dark stripe is sometimes crossed by a band of a slightly 
aler tint; this is 
described as the 
median dise of 
_ Hensen. The light 
_ stripe is divided by 
- Dobie’s line into 
_ twoportions, which 
have been named 
the lateral dises of 
Engelmann. In 
many muscular 
fibres, but especi- 
ally in those of in- 
sects, high micro- 
scopic powers 
show the dark 
_ stripe to be made 
up of minute rods 
(muscle-rods) with 
light intervals be- 
tween them; the 
‘rods are thicker 
at their ends and 
thinner and lighter 
in their middle. 

_ After the fibres 
have been hard- 
ened in alcohol or 


‘solution of osmic  Fyq, 42.—1. A muscle fibre with primitive fibrille and 
acid, the ean paren pe pena aly pee e teolited Pelee 
* c cae: 3. Sarcous elements united, forming adise. 4. Plates o 

readily be divided muscle after treatment with hydrochloric acid. 5. A 
by means of needles fibre after prolonged treatment with hydrochloric acid 
into longitudinal with dark (c) and light (¢) zones and nuclei (a, b). 6. 
Mliments or fibrils Two pointed fibres from the human biceps brachii. 

, ’ 


but even these may be still further divided, the finest of the fila- 
ments so obtained presenting the appearance of a series of minute 
dots. Under other modes of preparation, and especially by the ° 
action of hydrochloric acid, a transverse cleavage may take place, 
resulting in a series of minute discs (Bowman’s discs). Whether 
either of these modes of division corresponds to a normal line of 
union of elementary parts has never yet been satisfactorily deter- 
rined, some observers believing the primitive fibrils to constitute 


? 
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the true structural unit, and others holding that both fibrils 
and discs are alike accidental results of different means of prepara- 
tion. 

Under a high microscopic power numerous nuclei may be observed 
beneath the sarcolemma ; they are more distinctly visible in foetal 
muscle, but can also be traced in that of adult life by the addition 
of a weak acid. They frequently contain nucleoli, and there is little — 
doubt that they are the nuclei of the cells from which the muscle 
was developed. A transverse section of a muscular fibre when exa- — 
mined under a high power, appears to be marked out into very 


Fia.43.—Portion ofastriated human mus- Fic. 44.—Non-striated muscular 
cular fibre, showing Dobie’s line in the fibres from mesentery of newt. 
middle of the clear band (Shkarpey). 


minute polygonal portions, bounded by white lines (polygonal areas 
of Cohnheim); they are believed to be due to groupings of the 
ultimate fibrillee of the muscle. 

Various explanations of the transverse markings in striated muscle 
lave from time to time been propounded, but none has hitherte 
met with general acceptance. a 

Striped muscular fibres usually neither divide nor anastomose 
but an exception to this rule is found in the muscles of the to gu 
and of the heart, which do both. The fibres of the facial muscle 
also, where they are attached to the skin, frequently branch. 4 
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Non-striated, plain, or involuntary muscular fibres consist of 
_ elongated, fusiform, nucleated cells, commonly pointed at their ends, 
_ and from mutual pressure polyhedral in transverse section. They 
are from g$o to yp of an inch in length, and from sooo 10 asha 
in breadth. The nucleus is oval, and sometimes so elongated as’ to 
deserve the name of columnar ; it contains an elaborate network of 
very fine fibrils and often one or more nucleoli. The body of 
the cell is granular, and presents traces of longitudinal striation ; 
it has a fine sheath, probably elastic, and containing transverse 
linear thickenings, which here and there give the fibre a varicose 
appearance. The transverse lines are most distinct when the cell 
is contracted (Klein). The fusi- 
form cells are united into little 
_ bundles or fasciculi by an adhesive 
_ interstitial substance, and the fas- 
_ciculi, which are sometimes round 
and sometimes flat, are bound to- 
_ gether into larger bundles by are- 
_olar tissue and fine elastic fibres ; 
: the een spec of the bundles being 
occupied by vessels and nerves, the 
former in great abundance. 
_ The fasciculi are connected by 
their ends with fine tendinous 
fibres, by means of which they 
become attached to neighbouring 
parts. 
__ Unstriped muscle is distributed 
BR adantty in the animal frame, 
and is met with in the alimentary 
anal, from the middle of the gS 
esophagus to the internal sphincter py. 45.—Anastomosing muscular fibres 
mi; in the posterior part of the of heart. On the right the cells and 
rachea, and in the bronchial tubes 2¥“lei are seen. 
to their finest ramifications ; in the excretory ducts of various glands, 
as Wharton’s duct, the common bile duct, the calices and pelvis of 
the kidneys ; in the capsule and trabeculz of the spleen, the ureters, 
ladder, and urethra ; in the vasa deferentia and vesiculze seminales, 
he prostate, Cowper’s glands, and in the substance of the corpora 
avernosa ; in the Fallopian tubes, uterus, and vagina ; in the deep 
yer of the mucous membrane of the alimentary canal (muscularis 
ucos) ; in the middle coat of arteries, veins, and lymphatic vessels ; 
the iris and ciliary muscle ; and in the corium of the skin, 
ticularly in the areola and nipples of the mammary glands, in 
e dartos of the scrotum, and around the hair follicles, and many 
the sudoriferous and sebaceous ducts. 
the muscular structure of the heart presents certain peculiari- 
s which distinguish it both from the striated and non-striated 
ms, although the presence of transverse markings leads to its being 
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classed with the former. The striae are more faintly marked 
than those of ordinary striped muscle, and the fibres are smaller, 
and have no sarcolemma ; they are remarkable for their numerous 
branches and frequent anastomoses, and are formed by the union 
of distinct cells joined end to end. Each cell has a single nucleus 
near its centre and one or two nucleoli; they frequently contain 
small fatty granules which are greatly multiplied in fatty degenera- 
tion of the heart. 
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The nervous system consists of nerve centres and of rounded or 
flattened cords, called nerves, which 
connect the centres with each other, — 
and bring them into relation with — 
the surface of the body, the muscles, © 
and the different organs. Thebrain — 
and spinal cord constitute the great 
nervous centre, or cerebro-spinal — 
axis, and the great majority of the 
nerves spring from this centre 
or are connected with it. There’ 
also exists a secondary system of 
nerves called sympathetic, the cen-— 
tres of which occur in the form of 
numerous minute masses named 
ganglia, which are distributed 
chiefly in the thorax and abdo- 
men, and are intimately connected 
with the nerves going to the organs 
contained in those cavities. The 
sympathetic and  cerebro-spinal 
nerves have frequent communica- 
tions with each other, which form 
complicated networks or plexuses. 
The nerve tissues are readily 
separable into two forms, the white 


Fic. 46.—Nerve fibres of various kinds. 


a. Showing the axis cylinder and pri- 
mitive sheath, 06. Another, with axis 
cylinder, after treatment with bichro- 
mate of potash. c. A fibre, treated with 
collodium, showing the axis cylinder, 
primitive sheath, and nodes of Ranvier. 
d. A non-medullated fibre, showing the 
axiscylinder and primitive sheath, e.A 
non-meduliated fibre from the olfactory 
of thecalf. J, g, 2. Fine fibres from the 
brain with axis cylinders. The fibre g 
unites with the process of a ganglion 
cell by the branch marked *, 


bro-spinal ganglia. The structural elements of the nervous syste | 


and the grey; the former consti- 
tutes the greater portion of the 
interior of the brain, the oute 
part of the spinal cord, and 2 
the nerves which spring from 
these ; the latter exists in the i 
terior of the spinal cord, on tht 
surface of the brain, in the ii 
terior of the brain near its base 
and in the sympathetic and ce 
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are also of two kinds, nerve fibres and nerve 
cells. The fibres form the channels of com- 
munication between the centres and the 
organs, and when gathered together into 
bundles form nerves ; the cells are restricted 
in their distribution to the nerve centres, 
ganglia, and certain of the organs of sense, 

NERVE FIBRES are of two kinds—white 

or medullated, and grey or non-medullated. 

The white or medullated nerve fibres 

form the white matter of the brain, spinal 
cord, and nerves. When examined imme- 
diately after removal from the body they 
seem to be structureless, and are bounded by 
a wavy outline. In a short time, however, 
their appearance changes, and they come to 
present a double boundary line; the fibre 
now consists of three parts, an outer delicate, 
transparent covering, a central thread, firm 
and solid in consistence, and between these 
a substance which has a wavy or irregular 
margin, and often a nodulated aspect. The 
outer layer is called the primitive sheath or 
neurolemma ; it is so fine and transparent as 
to be difficult of demonstration, A indeed, 
it is only when a break takes place in the 
substance of the fibre that it becomes visible ; 
it is elastic and apparently structureless, 
~The primitive sheath disappears when nerves 
enter the substance of the brain or spinal 
cord, and is also absent from many nerves in 
their peripheral distribution. 

Beneath the primitive sheath at wide 
intervals are small nucleated masses of proto- 
plasm; they are the nerve corpuscles ; they 
correspond to the nuclei found beneath the 
sarcolemma of muscle, but are much less 
numerous. 

__ The pulpy substance which hes between 
the primitive sheath and the central thread 
‘is called the medullary sheath (white matter 
of Schwann). It is viscous, clear, transparent, 
and easily susceptible of coagulation, and is 
converted in its coagulated state into an 
opaque, granular, white substance. It is 
found to consist to a large extent of fatty 
“matter, and, after nerves have been some 
me removed from the body, becomes ir- 
egular in outline, its margins become 


™. 
——— 
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Fic. 47.—Medullated nerve 
fibre. a, Axis cylinder. 
s. Medullary sheath, 2. 
Nucleus. p. Granular pro- 
toplasm around nucleus. 
7. Node of Ranvier. 4, 7. 
Dissepiments in medul- 
lary sheath. : 
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wrinkled, and portions of it assume the form of round or irregular 
nodules ; these changes are presumably the result of a kind of 
coagulation, 

The centre of the fibre is formed by a firmer and more homogeneous 
band called the axis cylinder. It is elastic, greyish in colour, has a 
very faint and indistinct boundary line, and is generally flattened or 
oval in transverse section ; it is about one-third the thickness of the 
nerve fibre. It often presents traces of longitudinal striation, and 
may occasionally be split up into fine filaments, this taking place 
especially at the commencement and termination of a nerve ; these 
filaments have been regarded by some observers as the ultimate 
structural elements of the nerve, and have hence been called primitive 
jibrille. Each axis cylinder is continuous with one of the poles of 
a ganglionic cell. It is distinguished from the other parts of the 
nerve fibre by its becoming deeply coloured, when a thin section 
of fresh nervous matter is placed in a solution of carminate of 
ammonia, while the primitive sheath becomes only faintly tinged, 
and the medullary sheath is totally unaffected by the reagent. The 
axis cylinder has also a great affinity for gold salts, becoming stained 
violet-black when pea in solutions of them ; when treated with 
nitrate of silver and exposed to light it shows transverse strie, these 
being most marked near to the nodes of Ranvier ; they are known as 
Frommann’s lines. 

Nodes of Ranvier.—Medullated nerve fibres present breaks in 
the continuity of their structure at intervals of about 3; of an inch. 
At these points the axis cylinder is continued uninterruptedly ; the 
primitive sheath also passes over the breaks, but as the fibre is here 
smaller than elsewhere, the sheath is drawn inwards towards its 
centre. The medullary sheath is, however, completely interrupted, 
terminating by a rounded edge. The primitive sheath is separated 
from the axis cylinder by a small quantity of material of an albu- 
minous character, and corresponding in its behaviour with reagents — 
to the intercellular substance which we have spoken of, as cementing — 
together neighbouring cells. These breaks in the nerve fibre have — 
been named from their discoverer the Nodes of Ranvier. 

Non-medullated or Gelatinous Nerve Fibres (jibres of Remak) 
are found in the great nerve centres as continuations of the medul-— 
lated fibres ; they also constitute the greater number of the fibres — 
of the sympathetic, and the whole of the olfactory nerves in man. 
In the brain and spinal cord, they are connected with the processes 
of the multipolar nerve cells, and serve to connect the medullated— 
fibres with those cells. They are pale in colour, flattened, and 
bounded by'single contour lines; they measure from gglgp to gahig 
of an inch in diameter, In structure they are found to consist of a 
transparent, apparently homogeneous sheath corresponding to the 
primitive sheath of the medullated fibres, beneath which are 
numerous oval nuclei. The interior of the fibre consists of a 
substance corresponding in every particular to the axis cylinder 


” 


of medullated fibres, and made up of bundles of exceedingly fine 
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as medullated fibres devoid of a medullary sheath. 
NERVE CELLS.—These are found in the grey 
matter of the brain and spinal cord, and in the 
cerebro-spinal and sympathetic ganglia. They are 
of various shapes and sizes. Some in the grey 
matter of the cortex of the brain, in the posterior 
horn of the grey centre of the spinal cord, and 
in certain ganglia, are spheroidal, and of very small 
size. The majority of the nerve cells are, however, 
distinguished by possessing processes or “ poles” 
by means of which they become connected with 
each other, and with the nerve fibres passing into 
the grey centres. A few of the cells possess only 
one process, and are called «nipolar, others have two 
processes, and are called bipolar, but the greater 
number have many processes which branch and 
_ form elaborate connections with neighbouring cells 
and nerve fibres ; they are named multipolar cells. 
Many of the nerve cells found in the surface grey 
matter of the brain are triangular in shape, having 
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primitive fibrilla, Non-medullated fibres may thus be regarded 


Fig. 48.—Gelatinous 
nerve fibres from 
olfactory nerve. 


their bases directed towards the centre of the brain, and their 


Fic. 49.—Multipolar cells from the anterior grey column of the spinal cord of 
_ the dog-fish (a) lying in a texture of fibrils ; (4) prolongation from cells; 
(0) nerve-fibres cut across, 


processes. Nerve cells vary in size from golgg to g}5 of an 
h in width; they have each one or more clear transparent 
i, in the centre of each of which a nucleolus is visible. 
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The cell protoplasm is often granular, of a light brown or greyish 
colour, and presents traces of striation, such as we noticed in the 
axis cylinder of medullated nerve fibres ; not unfrequently it con- 
tains deposits of brown pigment. No distinct limiting membrane 
or cell wall has been ascertained to exist, but each cell is lodged 
in a kind of capsule composed of fine connective tissue, and lined 
by a delicate layer of flattened epithelial cells. The cell processes 
are composed of protoplasm of the same nature as the cell itself; 
they also present traces of fibrillation, and are likewise destitute 


Fia. Bitte. te ganglion cells from the brain. 1, A cell, one of whose proces 
(a) becomes the axis cylinder of a nerve fibre (b). 2. A cell (a) connected wi 
another (b) by means of a commissure (c). 3. Diagram of three cells (a) connect 
by means of commissures (6), and running into fibres (c). 4. A multipolar ¢ 
containing black pigment, ; 


of a limiting membrane. One or more processes of each ner 
cell may be traced into a nerve fibre, becoming continuous wi 
the axis cylinder of the fibre; other processes become continuc 
with the “poles” of neighbouring cells. From the fact that ner 
cells were first discovered in gang!ia, they are often called “gan ali 
cells ;” the true ganglion cell, however, differs from the cells abe 
described, in respect that the primitive sheath of the nerve f 
quently is continued as a covering over the cell, and in 80 
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instances the medullary sheath also may be traced as a thin coating 
over its exterior. ; 

Neuroglia.—The proper substance of the nervous centres (nerve 
fibres and nerve cells) is supported by a peculiar modification of 
connective tissue, described by Virchow under the name of newroglia. 
This bears a close resemblance to the reticular tissue, described on a 
previous page, consisting of a reticulum formed by the intercom- 
munication of processes of greatly branched cells. Besides this, 
there exists a finely granular matrix, in which the nerve cells are 
embedded. 

GANGLIA.—In its widest signification a ganglion is a nervous 
centre, whether found in the interior of the brain or spinal cord, or 
existing in an isolated posi- 
tion, remote from those great 
aggregations of nerve matter ; 
in a more restricted sense it 
is limited to those small 
secondary centres found in 
large numbers throughout the 
sympathetic system in con- 
nection with the roots of the 
Spinal nerves, and on the 
trunks, or connected with 
some of the branches of the 
cerebral nerves. Ganglia have 
a fibrous covering, continuous 
with the sheath of the nerves 
entering and leaving them ; 
from this capsule processes 
are sent into the interior of 
the ganglion, dividing it into 
ompartments. The interior 
the ganglion is of a greyish 
vlour, and consists of nerve 
ls and nerve fibres, sup- Fic. i Ngee, Sete re A phd elo gungln 
mted by connective tissue.  (.. "4xis cylinder of nerve joining pole of 
he nerve cells are round, cell. ¢, unipelar, and f, apolar cells. 
al, or multipolar, and are 
sovered by a continuation of the primitive sheath of the nerves, and 
ometimes also by the medullary sheath. Some of the nerve fibres 


dv 


ass through the ganglion without becoming connected with the cells, 
thers terminate in the branches of the multipolar cells, their axis 
Ylinder becoming continuous with the protoplasm of the cell pro- 
ess. Large pyriform ganglion cells are occasionally found in the 
mpathetic system ; every ganglion cell of this kind is connected 
ith at least two nerve fibres, one of which is straight, and passes 
ectly to the centre of the cell ; the other winds spirally round the 
st, and is traceable for some distance on the outer surface of the 
According to Arnold the central fibre is connected with the 


pL 
0 


38 NERVES. 


nucleus of the cell and the spiral fibre with the nucleolus. The 
two fibres on leaving the cell run in opposite directions in the 
nerve with which the gang- 
lion is connected, 

A commissure is a col- 
lection of nerve fibres aet- 
ing as a link of communi- 
cation between two nerve” 
centres. { 

A nerve is a rounded or 
flattened cord of nerve fibres 
which forms the channel of 
connection between the nerve. 
centres and all the parts of 
the body. The nerve cords 
are surrounded by a strong 
sheath of fibrous membrane 
called epineurtwm, which not 
F Sheree only preserves their rounded 
"iG. 52,—Structure of ganglionic nerve cell. form. but. forans pepe see 

A. According to Beale. 3. According to ’ § septa Whic 

Arnold. a, Central fibre. 6. Spiral fibre. pass into the interior of the 


¢. Capsule of ganglion. cord, subdividing it into @ 
number of strands or funiculi. Each funiculus is also surround 
by a membrane called perineurtum, composed of fine connecti 
tissue arranged in concentri¢ 
lamellae, with lymph clefts be 
tween them; in the surface 
layers, there is a preponderane 
of elastic tissue. The fasaellg a 
lined on both their surfaces by 
single layer of flattened epithe 
cells. The nerve fibres in 
funiculus are held together hh 
very fine connective-tissue fibre 
forming the endoneurium ; thes 
run longitudinally, and serve t 
support the blood-vessels dist 
buted to the nerve. 

Branching of Nerves. 
branch of a nerve consists 
several funiculi which leave th 
Fig. 53.—Section of a small nerve. 1, parent trunk and become / 

Permeurium. 2. Lymph space beneath vested with an epineurium @ 


perineurium. 3. Lymph space pene- rived from its sheath. 
rating into centre of nerve. 4. En- ‘i 
doneurium, 5. Nerve fibres cut across. Inosculation or Commu 


6. Nuclei of endoneurium. cation.— Nerves frequently f D 
junctions of a portion of the 

substance so as to become complex in structure, but in such ca 
the individual nerve fibres do not as a rule communicate 
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each. other, but remain separated by their medullary and primitive 
sheaths. In the nervous centres, however, in the peripheral dis- 
tribution of the nerves, and, in rare instances, in their trunks, the 
fibres themselves branch and form communications, so as to pro- 
duce a true anastomosis. Nerve tubules by their medullary sheath 
are insulated throughout their whole course. 

Plexus.—A plexus is an intricate intercommunication between 
the funiculi of adjacent nerves. 

Origin.—The apparent origin of a nerve is where it becomes 
connected with the surface of a nerve centre. The real origin is 
where its fibres terminate in the substance of its nerve centre— 
often far away from where it plunges into the nerve surface. It is 
very difficult to trace accurately the deeper connections of the ex- 
tremities of nerve fibres, but as in many instances they have been 
observed to be directly connected with multipolar cells, the opinion 
is becoming general that all nerve fibres have a central connection 
with a nerve cell. 

NERVE TERMINATIONS.—Nerve fibres, whether of the medul- 
lated or non-medullated variety, when they approach their termi- 
nation, freely branch, and form numerous communications amon 
themselves, the medullated fibres lose their medullary sheath, ae 
become indistinguishable from the non-medullated kind. The axis 
eylinder takes part in the branching of the fibres, and becomes 
split up into very fine threads, consisting of only a few elementary 
fibrils. The primitive sheath is continued as a covering to the 
(livided fibres, for some distance after they have lost their medullary 
sheath, but at length becomes also lost ; and the fine pale fibrils 
which form the termination of the nerve may then be traced as faint 
lines having a wavy course, and marked at short intervals by irregular 
varicosities. 

Sensory or afferent nerves and motor or efferent nerves have 
very different modes of termination, and require therefore a separate 
description. ; 

Sensory Nerve Endings.—Sensory nerves terminate either in 
epithelial cells, as in the cornea and skin, or by special terminal 
organs, some of which fall to be described here, while others will 
come under consideration in the description of the organs of sense 
to which they belong. We shall in this place speak only of the 
Pacinian corpuscles, and the end bulbs of Krause, leaving the rods and 
cones of the retina, the cells of Corti and acoustic filaments of the 
internal ear, the taste buds of the tongue, the olfactory cells of the 
hose, and the tactile corpuscles of the skin to be discussed in the 
lescription of the organs in which they are found. 

The Pacinian or Vater’s Corpuscles are small oval or pyriform 
basses, varying in size from half a line to three lines in length, 
ituated on the peripheral extremities of the nerve fibres, chiefly in 
he palm of the hand and sole of the foot, but also found in other 
arts, as the penis and clitoris, bulb of the urethra, on the intercostal 
erves, branches of the sacral plexus, on the cutaneous nerves of the 
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neck, arm, and leg, and dorsum of the hand and foot, infraorbital | 
nerve, and on the nerves of the periosteum, nipple, and mamma, ~ 
and those distributed to joints. It has been calculated that in the — 
nalm of the hand and palmar surface of the fingers there are six 
Potabed of these bodies, and at the extremities of the fingers they | 
are especially numerous. They are situated for the most part in the 
subcutaneous areolar tissue, are clear, transparent, and glistening in 
appearance, and traversed internally with white streaks. In strue-_ 
ture a Pacinian body is composed of from twenty to sixty concentric 


Fic. 54.—Portion of Fic. 55.—Pacinian corpuscle from the 


a digital nerve, mesentery of a cat. a, A nerve forming 
showing the dis- the stalk. 6. The system of capsules, 
position of the c. Axial canal or internal bulb, within 
Pacinian corpus- which the axis cylinder ends forked. 
cles, 


layers or capsules of areolar tissue, eth by spaces containing 
lymph, and having a central cavity also filled with lymph whiel 
contains the free extremity of a nerve fibre, divested of its sheatl 
and medulla and reduced to the condition of an axis cylinder, 
The intercapsular spaces are wider between the external chads th 
internal layers, and each capsule is lined by a single layer ¢ 
squamous epithelial cells ; neighbouring capsules are often branchet 
and connected with each other by fibres. The central stalk of th 
corpuscle consists of the medullated nerve fibre entering it, an 
the sheath of the nerve may be traced into the outer layers of th 
capsule, The axis cylinder included within the central cavity end 
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in a small rounded tubercle, and not unfrequently is bifid or even 
trifid. 

The end bulbs of Krause have been ascertained to exist in the 
sclerotic conjunctiva, the mucous membrane of the floor of the mouth, 
the soft palate and tongue, the lips, and in the skin of the glans 
penis and glans clitoridis. They are usually spheroidal or oval in 
shape, and measure about ,}, of aninch in diameter. They con- 
sist of a capsule of connective tissue containing a soft substance 
which is transparent and apparently 
granular, and has penhaddet in it 
numerous oval nuclei. A medul- 
lated nerve fibre enters its under 
surface, and as it passes in, generally 
loses its medullary sheath ; the axis 
cylinder may be traced into the cen- 
tral matrix, where it terminates by 
dividing into two or more branches. 
They thus closely resemble the Pa- 
cinian corpuscles. The end bulbs 
which pass to the genital organs 
differ in some respects from those 
just described, and have been named 
yenital nerve corpuscles; they are 
characterised by the existence of 
numerous constrictions which give 
them a mulberry-like appearance. 

- Motor Nerve Endings. —Of 
these there are two varieties ; namely, 
those passing to striated muscle, and 
those distributed to the non-striated. 
“The former have received the name 
of motorial end plates. The nerves. 
passing to a voluntary muscle retain 
their medullary sheath, and primi- 
tive sheath, till they reach the sar- 
olemma, when the former ceases, 
and the latter becomes continuous 
with the sarcolemma. The axis Fic. 56.—End bulbs. 1. From the con- 
sylinder pierces the sarcolemma and —_junctiva of a calf. 2, From that of 
pands beneath it, so as to pro ghumay Doing. «Bull Nerve 
uce a prominence (nerve eminence), 
often divided into lobes, and containing many clear oval nuclei. In 
unstriped or involuntary muscle the nerve fibres are arranged in 
very fine plexuses over the surface of the muscle cells, and some 
histologists state that the terminal filaments can be traced into the 
nucleus or nucleolus of the cell. 
SYMPATHETIC NERVE.—The sympathetic or ganglionic nerve, 
or system of organic nerves, has received its various designations 
‘om its numberless communications and anastomoses, from its com- 


42 _ BLOOD-VESSELS. 


position of a series of ganglia, and from its distribution chiefly to — 
the viscera of the body. It consists of a cord of moderate thickness, — 
which extends from the head to the coceyx, lying by the side of the 
vertebral column ; of a series of ganglia, some of which are fusiform 
and others flattened and multangular ; of short branches of communi- 
cation from the spinal nerves ; and of peripheral branches, which for 
the most part follow the trunks of arteries, and are distributed to the — 
viscera, after uniting with ganglia in their course, or forming smaller 
ganglia in their distribution. The elementary constituents of the 
ganglionic nerve are: medullated nerve fibres of every degree of 
magnitude from coarse to fine, non-medullated or ganglionic nerves, 
and nerve cells. The medullated nerve fibres are derived from the 
anterior and posterior roots of the spinal nerves, chiefly from the — 
latter ; entering the ganglion, they ivide into an ascending and 
descending fasciculus, which pass upwards and downwards along — 
the main trunk of the nerve, or pass off with the larger branches 
in company with ganglionic nerves. The non-medullated fibres 
originate in the multipolar cells of the sympathetic ganglia. 

In their peripheral terminations the branches of the sympathetic 
nerve present numerous minute, almost microscopic ganglia, which 
are especially remarkable on the carotid arteries, in the pharyngeal 
plexus, upon the heart, around the root and in the substance of the 
Jungs, upon the supra-renal capsule, on the lymphatic glands, on 
the posterior wall of the urinary bladder, and in the kidneys. In 
structure these ganglia are identical with the larger ganglia. 


BLOOD-VESSELS. 


The blood is distributed throughout the body by means of a series 
of tubes, which proceed from the heart, ramify through all the organs 
and tissues, and again return to the heart; thus the blood in its 
course constantly returns to the centre from whence it was sent forth, 
and it is this which constitutes the circulation. The tubes which 
carry the blood are called blood-vessels ; they are of three kinds 
namely, those which convey the blood from the heart to the tissu 
arteries ; those which run through the tissues and organs, capil 
laries ; and those by means of which the blood is returned from the 
tissues to the heart, veins. 

The artery proceeding from the left ventricle of the heart contai 
the pure or arterial blood, which is distributed throughout the entir 
system, and constitutes with its returning veins the greater or sys 
temic circulation. That which emanates from the right ventric 
conveys the impure blood to the lungs ; and with its correspondi 
veins establishes the lesser or pulmonary circulation. 
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ARTERIES. 


The arteries are the cylindrical tubes which convey the blood 
from the ventricles of the heart to every part of the body. They are 
dense in structure, and preserve for the most part the cylindrical 
form when emptied of their blood, which is their condition after 
death : hence they were considered by the ancients as the vessels 
for the transmission of the vital spirits, and were therefore named 
arteries (ap tnpetv, to contain air). 

The whole of the arteries of the systemic circulation proceed from 
a single trunk, named the aorta, from which they are given off as 
branches, and divide and subdivide to their ultimate ramifications, 
constituting the great arterial tree which pervades by its minute 
subdivisions every part of the animal frame. From the aorta the 
branches for the most part pass off at right angles, as if for the 
purpose of checking the impetus with which the blood would other- 
wise rush along their cylinders from the main trunk ; but in the 
limbs a very different arrangement exists ; the branches are given 
off from the principal artery at an acute angle, so that no impedi- 
ment may be offered to the free circulation of the blood. The 
division of arteries is usually dichotomous, as of the aorta into the 
‘two common iliaes, common carotid into the external and internal, 
&e. ; but in some few instances a short trunk divides suddenly into 
several branches which proceed in different directions : this mode of 

division is termed awzis, as the thyroid and cceliac axis. 

___ In the division of an artery into two branches, it is observed that 
- the combined area of the two branches is somewhat greater than that 
_ of the single trunk ; and if the combined area of all the branches at 
the periphery of the body were compared with that of the aorta, it 
. oat be seen that the blood, in passing from the aorta into the 
- numerous distributing branches, was flowing through a conical space, 
of which the apex might be represented by the aorta, and the base 
by the surface of the body. The advantage of this provision in 
facilitating the circulation is sufficiently obvious ; for the increased 
channel which is thus provided for the current of the blood, serves 
to compensate for the retarding influence of friction, resulting from 
the distance of the heart and the division of the vessels, 

_ The main arteries of the limbs run on the flexor aspect, as they 
‘are in that situation less liable to external injury or to over-stretching 
in the movement of the joints, than if placed on the extensor aspect. 
— Communications between arteries are free and numerous, and 
increase in frequency with the diminution in size of the branches ; 
‘so that, through the medium of the minute ramifications, the entire 
body may be considered as one uninterrupted circle of tnosculations 
or anastomoses (ava, between, oroua, mouth). This increase in the 
frequency of anastomosis in the smaller branches is a, provision for 
counteracting the greater liability to impediment existing in them 
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than in the larger branches. Where freedom of circulation is of 
vital importance, this communication of the arteries is very remark- 
able, as in the circle of Willis in the cranium. It is also strikingly 
seen in situations where obstruction is most likely to occur, as in 
the distribution to the alimentary canal, around joints, or in_the 
hand and foot. Upon this free communication existing everywhere 
between arterial branches is founded the principle of cure by the 
ligature of large arteries ; the ramifications of the branches given off 
from the artery above the ligature inosculate with those which pro- 
ceed from the trunk of the vessel below the ligature ; these anas- 
tomosing branches enlarge and constitute a collateral circulation, 
in arhish several large branches perform the office of the single 
obliterated trunk. 

Arteries pursue a fairly straight course, but in some parts they 
are tortuous ; this is the case in the arteries of the lips and uterus, ~ 
and in those passing up to the base of the brain, In some instances 
the tortuous course is to permit of free motion of the parts crossed 
by the vessel; in others 
it appears to have the 
effect of diminishing the ~ 
force of the propulsion of 
the blood. 

Structure of Arteries. 
—Arteries are composed 
of three coats, external, 
middle, and internal. 

The external coat 
(tunica adventitia) is firm 
and strong; it is thin 
in the large arteries, bu 
thicker than the middle 
coat in arteries of small 
and medium size, and is 
composed of white fibrous 
and elastic tissue. The 
white fibres are arranged 
in close bundles, whieh 
run for the most part dia- 
gonally or obliquely across 
. the vessel ; they form by 

Fic. 57.—A small artery. At.}, the homogeneous their inter-communica 
internal layer; c, middle tunic formed of un- tion a firm felted mem- 

cera rie err fibre; d, the external connec- brane, with minute i 

terspaces, in which lie 
numerous branched connective-tissue corpuscles. Among the whit 
fibres a few elastic fibres are found; these are most numerow 
in the inner layers (that is to say, near the middle coat), ant 
are arranged longitudinally. The interlacement of the fibres i 
closest in the inner layers, and becomes looser as we approac 
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the outer surface of the vessel, Longitudinal bands of unstriped 
muscular fibre have been described as existing in the outer coat of 
many of the larger arteries, such as the splenic, renal, mesenteric, 
axillary, popliteal, and femoral. 
The middle coat (tunica 
media) is in all arteries the’ 
thickest and most important. 
It is composed of many layers 
of unstriped muscular fibres, 
with, in the larger arteries, the 
addition of elastic tissue, and 
a small quantity of white 
fibrous tissue ; these structures 
are almost entirely arranged 
transversely. This coat is very 
brittle, and hence is easily cut 
through when a ligature is 
applied. The wnstriped mus- 
cular tissue is almost the only 
component structure of the 
middle coat of small arteries ; 
_ in which there are two or three 
_ laminee, the fibres, about x00 
of an inch in diameter, and $5 to g$9 of an inch long, being 
arranged in rings; in smaller arteries there is but one muscular 
lamina, the elements of the fibres being shorter, and in proportion 
as the arteries are more minute, becoming reduced to the earliest 
‘developmental form—namely, short elliptic 
_cells with oblong nuclei ; ultimately they are 
completely lost. The elastic tissue is absent 
altogether in the middle coat of small arteries, 
_ but makes its appearance in arteries of medium 
size as fine fibres disposed in a network of wide 
meshes. In the larger kind of medium-sized 
arteries, the elastic network is mingled with 
areolar tissue, and a tendency to the alterna- 
tion of these tissues begins to be apparent. 
While thus encroaching as it were on the 
structure of the middle coat of arteries, the 
elastic tissue presents a corresponding series Fic. 59.— Elastic mem- 
of transitional forms ; at first it exists as fine ™me, of the  fene- 
‘S strated kind, from the 
fibres disposed singly or ina fine network with middle coat of the 
pen meshes ; then the fibres become larger pereacer 2 
and the meshes closer, and interlaced so as to ts 
orm a fibrous membrane with narrow meshes; next, by the in- 
erease of breadth of their fibres and their intimate union or fusion, 
a homogeneous membrane is formed, in which the meshes appear 
is simple perforations (fenestrated membrane). In medium-sized 
ateries the elastic tissue forms a single layer lying external to the 


Fic. 58.— Smooth 
muscular fibre 
cells from the 
middle coat of 
the artery. - 1. 
From the popli- 
teal. 2. From a 
twig of the ante- 
rior tibial, half a 
line in diameter. 
a,a,a. Elongated 
or rod-like nue- 
leus. The middle 
cell (marked 6) 
has been ren- 
dered transpa- 
rent by immer- 
sion in vinegar, 
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muscular fibres ; in the largest arteries of this class it is mingled 
with areolar tissue, and exhibits a tendency to become laminated, — 
the lamin alternating with similar layers of areolar tissue. In 
the large arteries this is the common character of the middle coat ; 
the elastic tissue is laminated, and between the laminz are strata — 
of areolar and muscular tissue. The presence of elastic tissue as— 
a chief constituent of the middle coat of large arteries gives them 


Fic. 60.—Transverse section of wall of posterior tibial artery. a, Endo- 
thelial lining of tunica intima. 4%, Elastic layer of tunica intima, 
c. Tunica media. d. Tunica adventitia. (E. A. Schiifer.) 


a yellow colour, while those arteries in which the muscular tissue | 
is abundant have a reddish tint. In the aorta, the lamin of the 
middle coat are forty or fifty in number. 
The internal coat (tunca intima) is the thinnest of the three, and 
_ easily broken in the transverse direction ; it is composed of three 
layers, an internal layer or endothelium, a subendothelial layer, and 
an external elastic membrane, which is either 
homogeneous or made up of elastic elements, | 
disposed in a longitudinal direction. The in- 
ternal endothelial layer is formed by a single 
layer of flattened cells, very thin, polygonal or 
elliptical in shape, and having transparent oval 
nuclei ; their outlines can be made evident b 
pencilling the inner surface of the artery with 
a solution of nitrate of silver. The swbendothelial 
layer is absent from the smallest arteries, but. 
is distinguishable in all those of medium and 
large size in the form of longitudinal bundles 
of fibrous connective tissue, between which are 
Fic. Se en ot numerous anastomosing branched connective- 
Nning an artery. tissue cells. The elastic layer is a thin, homo- 
geneous membrane of the fenestrated kind, perforated with minute 
oblong openings having a direction parallel with the axis of the 
vessel, It is thrown into longitudinal folds when the vessel ; 
empty, and becomes extremely delicate, and is finally lost in the 
minute vessels. Exteriorly this layer assumes a reticulated cha 
acter, and is made up of a longitudinal network of elastic fibres, 
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In taking a summary survey of the constituent tissues of the three 
coats of arteries in their order of succession from without inwards, 
it will be seen that the external coat consists of areolar and elastic 
tissue ; the middle coat of smooth muscular fibre, areolar and elastic 
tissue ; and the internal coat of elastic tissue and endothelium. 

The arteries in their distribution through the body are included 
in a loose areolo-fibrous investment which separates them from sur- 
rounding tissues, and is called a sheath. Around the principal vessels 
the sheath is an important structure ; it is composed of areolar tissue, 
intermingled with aponeurotic fibres, and is continuous with the 
fascize of the region in which the arteries are situated, as with the 
thoracic and cervical fascia in the neck, transversalis and iliac fascia, 
fascia lata in the thigh, &e. The sheath of the arteries contains also 
their accompanying veins, and sometimes a nerve. 

The coats of arteries are supplied with blood like other organs 
of the body; their vessels proceed from the neighbouring small 
branches, and are named vasa vasorum. The vasa vasorum or vasa 
nutritia are distributed in the external coat, some few making their 
way among the external layers of the middle coat. They are met 
with even on the smallest arteries, and form a rich capillary network 
with rounded meshes. The small veins which return the blood 
from the capillaries, open into the companion veins of the artery. 
The nerves, like the vasa vasorum, are found only in the external 
coat, and are wanting altogether in many arteries, as in those of the 
cerebral and spinal substance, the choroid membrane of the ovum, 
the placenta, and also in the arteries of some muscles, glands, and 
embranes. Lymphatic vessels and lymph spaces are present in the 
outer coat, 


CAPILLARIES. 


The arteries do not terminate directly in veins, but in an inter- 
mediate system of vessels which, from their minute size (about x75 

fan inch in diameter), are termed capillaries (capillus, a hair). The 
apillaries constitute a microscopic network, which is distributed 
hrough nearly every part of the body, so as to render it impossible 
) introduce the smallest needle-point beneath the skin without 
ounding several of these fine vessels. It is through the medium of 
he capillaries that all the phenomena of nutrition and secretion are 
erformed. They are remarkable for their uniformity of diameter, 
id for the constant divisions and communications which take place 
tween them, without any alteration of size. They communicate 
‘the one hand with the terminal branches of the arteries, and on 
e other with the minute radicles of the veins. In the maternal 
rt of the placenta and in the erectile organs (as the corpus caver- 
sun penis), the arteries empty into lacunar spaces, from which the 
ins gather up the blood, without the intervention of capillaries ; 
d an arrangement somewhat similar is also found in the spleen. 
iequet and Hoyer assert that in some parts the small arteries pass 
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lary system, 

Structure of Capillaries.—The capillaries are the smallest and 
simplest of the blood-vessels, their wall being formed by a single 
layer of flattened endothelial cells, the edges of which can be brought 
into view by pencilling the surface with nitrate of silver. The cells 
are irregular in shape, being often pointed at their extremities and 
sinuous at their edges. They are united together by an albuminous 
cementing substance, and are connected externally with the pro- 
cesses of the connective-tissue corpuscles of the neighbouring tissues 
(Klein). During inflammation, the connecting cement of the cells 
often gives way so as to leave pores or stomata, through which the 
white corpuscles of the blood (and occasionally the red ones) pass, 
In certain parts the capillaries have, in addition to their endothelial 
lining, an outer coat, formed by a network of branched connective: 
tissue cells. 

Although capillaries are, as stated above, remarkable for the 
uniform size in any particular organ, they differ in this respee 
in different localities, 
being smallest in th 
brain and lung, ane 
largest in the marroy 
of bones; they a 
small also in mus 


Fic. 62.— Transition of 
a minute artery into 
capillary vessels—from 
the brain. 1. Minute 


artery. 2. Transitional 
capillary. 3. Coarse 
capillary with thick 
coat, represented by a 
double contour line, 
4. Fine capillary, with 
single contour. The 
nuclei are seen widely 
scattered in 4 and 3; 
more closely congre- 
gated in 2; and still 
more so in x, a. The 
transverse elongated 
nuclei of muscular 
cells; the muscular 
coat of the artery. 


in ligaments, tendons, and similar structures. 

In muscle, nerve, and tendon the meshes of the capillary plex 
are long and narrow ; in the lungs, adipose tissue, and secreting glani 
they are rounded or polygonal ; while in the skin and mucous me 
branes the capillaries are drawn out into long loops. 


and large in skin am 
mucous membrane 
They differ greatly i 
the size and arral a 
ment of the meshe 
which they form, an 
consequently in th 
amount of blood whie 
they supply to the ti 
sues, the network beit 
very close in the 1 
and choroid coat of fl 
eye, in most muco! 
membranes and — 
glands, and very ¥ 


j . VEINS. 49 


VEINS. 


The veins are the vessels which return the blood to the heart, after 

_ it has been circulated by the arteries through the various tissues of the 
body. They are much thinner in structure than the arteries, so that 

when emptied of their blood they become flattened and collapsed. 
The veins of the systemic circulation convey the dark-coloured and 

impure or venous blood from the capillary system to the right auricle 
of the heart, and they are found after death to be more or less dis- 
tended with that fluid. The veins of the pulmonary circulation 
contain during life the pure or arterial blood, which they transmit 
from the capillaries of the lungs to the left auricle. 
_ The veins commence by minute branches which are continuous 
with the capillaries, and converge to constitute larger and larger 
branches, till they terminate in the main trunks which convey the 
venous blood directly to the heart. In diameter they are larger than 
the arteries, and, like those vessels, their combined areze would con- 
stitute a hollow cone, whereof the apex is placed at the heart, and 
the base at the surface of the body. It follows from this arrange- 
ment, that the blood in returning to the heart is passing from a 
larger into a smaller channel, and therefore that it increases in 
rapidity during its course. 
_ Veins admit of division into superficial and deep. 
The Superficial veins return the blood from the integument and 
superficial structures, and take their course between the layers of 
the superficial fascia ; they then pierce the deep fascia in the most 
nvenient and protected situations, and terminate in the deep 
eins. They are unaccompanied by arteries, and are the vessels 
ually selected for venesection. 
The Deep veins are situated among the deeper structures of the 
yoy, and generally in relation with the arteries ; in the limbs they 
are enclosed in the same sheath with those vessels, and they return 
1e venous blood from the capillaries of the deep tissues. In com- 
any with all the smaller, and also with the secondary arteries, as 
he brachial, radial, and ulnar in the upper, and the tibial and 
eroneal in the lower extremity, there are two veins placed one at 

h side of the artery, and named venw comites. The larger arteries, 
the axillary, subclavian, carotid, popliteal, femoral, are accom- 
nied by a single venous trunk ; and certain veins, such as those of 
e cranium, spinal canal, liver, and larger veins of bones, run apart 
mm arteries. 
The communications between veins are more frequent than those 
arteries, and they take place between the larger as well as the 
aller vessels ; the venze comites communicate with each other in 
eir course by means of short transverse branches which pass across 
mone to the other. The office of these inosculations is very 
arent, as tending to obviate the obstructions to which veins are 
D 
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particularly liable from the thinness of their coats, and from their 
inability to overcome much impediment by the force of their 
current. 

Structure of Veins.—Veins closely resemble arteries in their — 
structure, and like them are formed of three coats—external or tunica 
adventitia, middle or tunica media, and internal or tunica intima. It 
will be sufficient if we here indicate the particulars in which these - 
several coats differ from those corresponding to them in arteries. 

External Coat.—This is thick in proportion to the other coats, 
and is composed of longitudinal and oblique bands of fibrous tissue, 
with some elastic fibres; the interstices between the fibres lodge 
ramified connective-tissue corpuscles, In certain veins, as the in- 
terior vena cava, renal, azygos, spermatic, and external iliac veins, 
this coat contains a thin layer of unstriped muscular tissue. 

‘Middle Coat.—The transverse muscular fibres which distinguish 
this coat in both arteries and veins are in the latter very thin ; they 
never form continuous layers, and are never separated from each 
other by distinct elastic membranes as in the arteries, the interven- 
ing substance in veins being usually white fibrous tissue. 

Inner Coat.—This coat is firmer than the inner coat of arteries, 
and can be stripped off without breaking ; it consists of an endothelial 
layer, a subendothelial layer of branched cells, and an elastic layer, 
either forming fenestrated membrane, or existing simply as a closely 
areolated longitudinal network of coarse and fine elastic fibres, 
Longitudinal muscular fibres are found in the inner coat of some 
veins. 

Variations in the Structure of Veins.—The middle coat is 
wanting in the thoracic part of the inferior vena cava and in th 
hepatic veins ; it is most developed in the splenic and portal veins, 
and in those of the gravid uterus. The superior and inferior vena 
cava and pulmonary veins as they enter the heart receive a covering 
of stri me muscular fibres, continued on to them from that organ, 
Mubeulér tissue is absent from the veins of the maternal part of the 
placenta, the jugular and subclavian veins, the veins of the retina, the 
sinuses of the dura mater, the veins of bones and muscle, and the 
spaces in the substance of the corpora cavernosa of the penis. The 
veins of the gravid uterus have muscular tissue in considerable 
quantity, and distributed throughout all three of their coats. 

The Valves of Veins are composed of a thin stratum of fibrow 
tissue mingled with fine elastic fibres, and coated on the two surfaces 
with the endothelial lining of the vessel. The segments or flaps 
the valves of veins are semilunar in form, and arranged in pairs, on 
upon each side of the vessel ; in some instances there is but a singl 
flap, which has a spiral direction, and occasionally there are three 
The free border of the valvular flaps is concave, and direete 
forwards, so that while the current of blood is permitted to floy 
freely towards the heart, the valves are distiniiat and the curren 
intercepted, if the stream become retrograde in its course, On th 
cardiac side of each valve the vein is expanded into two pouch 
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(sinuses), corresponding with the flaps of the valves, which give to 
the distended or injected vein a knotted appearance. The valves 
are most numerous in the veins of the 
extremities, particularly in the deeper 
veins, and they are generally absent in 
the very small veins, and in the veins of 
the viscera, as in the portal and cerebral 
veins, those of the liver, kidney, and 
uterus ; they are also absent in the large 
trunks, as in the venee cavee, venee azygos, 
innominate, pulmonary, and iliac veins. 
The trunk and branches of the umbilical 
vein are devoid of valves, as are also the 
ovarian veins, and the veins of the can- 
cellous tissue of bone. 

Sinuses are venous channels, excavated 
in the structure of an organ, and lined F'6- 63.—4, Part of a vein laid 

; 2 : : : open, with two pairs of 
by the internal coat of the veins; of this — vatves. . Longitudinal sec- 
structure are the sinuses of the dura mater, — tion of a vein, showing the 
whose external covering is the fibrous Yves closed. 
tissue of the membrane. The external investment of the sinuses 
of the uterus is the tissue of that organ. 

Veins, like arteries, are supplied with nutritious vessels, the vasa 
vasorum ; their nervous filaments, few in number and of small size, 
are derived from the sympathetic and spinal system; they have 
been chiefly found on the larger veins, as, the vene cavee, iliacs, 
crural, jugular, vertebral, and sinuses of the dura mater. 


LYMPHATICS. 


_ Lymphatic vessels form a secondary vascular system and serve two 
important purposes, namely, to convey into the blood the products 
‘of intestinal digestion, and to return to the blood materials which 
having been once used do not require to be excreted, but may, after 
ndergoing change or elaboration in the lymphatic vessels and glands, 
e again used for the building up of tissues. The vessels employed 
or the first of these purposes are called lacteals, from the milky 
uid they convey ; the rest of the vessels are called lymphatics, from 
he fluid contained being clear and transparent (lympha, water). 
‘hese two kinds of vessels do not differ structurally from each other. 
_ The lymphatic system consists of three parts, vessels, capillaries, 
ind glands. 

‘Lymphatic vessels are of two kinds—large vessels, as the 
thoracic duct and its tributaries; and small vessels, such as are 
mund throughout the body generally. Both kinds possess a great 
amber of valves placed at very short distances from each other, so 
at when a lymphatic vessel is inflated it presents a beaded appear- 
ice, The valves are almost identical in structure and arrangement 
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with those described in connection with veins, consisting of one or 
two semilunar folds formed by the lining membrane of the vessel. 

The large vessels correspond in structure to veins, and have three - 
coats of extreme thinness ; the outer formed of delicate fibrous tissue, 
the middle of unstriped muscular fibres, and the inner of elastic tissue 
supporting a single layer of nucleated endothelial cells, of elongated 
form and with sinuous edges. 

The small lymphatics are very numerous, being found in every” 
_ part of the body, in every organ, and probably existing in every 
tissue. They are much more numerous than the veins, but are of 
microscopic size ; they form, by their communications, complicated 
plexuses, the meshes of which are often exceedingly close. Their 
walls are formed by a single layer of flattened endothelial cells with 
sinuous edges and nuclei which are not in the centre of the cells; 
their tubular shape and the existence of valves serve to distinguish 
them from the lymphatic capillaries. 

Lymphatic Capillaries.—These are often larger than the smallest 
trunks, but are distinguished from them by the extreme irregularity 
of their shape and 
by the absence of 
valves. They vary 
greatly in their ar- 
rangement in dif- 
ferent parts, some- 
times ensheathing 
the blood - vessels 
at others forming 
irregular lacunar 
cavities, or, yet 
again, enclosing 
the bundles o 
fibrous tissue in a 
tendon, and form 
ing for them 2 
delicate sheath 
In whatever form 

SS they exist, they 
Fic, 64.—Lymphatic capillaries ; showing the great may be identifiec 
variation in their size and shape. we ss 
y pencillin ( 
tissue with a solution of nitrate of silver, when the endothelial ce 
are made evident by the colouration of the intercellular cementin 
substance. The wall is formed by a single layer of cells, whi 
differ from those lining the smallest lymphatic vessels by bein 
shorter, and having more sinuous outlines. a 

Many lymphatic capillaries open into a system of lacunw, cor 
nected with each other by minute canals (the lymph-canalicule 
system of een the lacune lying in an albuminot 
ground substance, and lodging ramified cells or connective-tisst 
corpuscles. The contained cells constitute a sort of lining on on 
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side of the lacuna, and are continuous with the endothelial cells of 
the lymphatic capillary with which the lacuna is connected. The 
lymph-canalicular system is almost the only representative of the 
lymphatics in the cornea, the grey and white matter of the brain 
and spinal cord, and in cartilage. In tendon, fascize, muscle of 
both kinds, and nerves, the lymphatics are found as continuous 
clefts or longitudinal spaces between the connective-tissue bundles 
or the proper fibres of the tissue. In areolar tissue they form the 
areol or interspaces which we have described on a previous page 
as characterising that tissue ; and in the nervous centres they form 
spaces or sheaths around the blood-vessels, which have been named 
perivascular lymph spaces. The lymphatics of serous membranes are 
very numerous, and have a complicated arrangement which cannot 
here be fully described ; the most important features are, first, 
that there are frequent invaginations of the blood-vessels, either by 
lymphatic tubes or by an intercommunicating system of lymph 
sinuses lined with endothelium ; and, second, that the lymphatic 
capillaries communicate with the surface of the serous membrane 
by means of openings called stomata, which are bordered by ger- 
Mminating epithelium differing in character from the cells which 
form the surface of the membrane. The germinating cells when 
ripe become detached, and form free lymph cells. 

It will be thus seen that there are two chief forms in which the 
lymphatics originate, namely, by spaces or sinuses lined by a com- 
plete endothelium and by irregular lacune, lined only on one side 
by a branched connective-tissue cell. 

Lymphatic Glands (absorbent glands) are small, oval or bean- 
shaped, flattened or rounded bodies, of a reddish-brown colour, 
placed at short intervals in the course of the small lymphatic 
vessels. They are found in groups in the axilla, popliteal space, 
groin, lumbar region of the abdomen, round the root of the lungs, 
nd in the neck, and are joined together by means of the lymphatic 
ssels which enter or leave them. 

Each gland presents externally the appearance of being com- 
osed of lobules, and generally has at one side a slight depression 
r hilus, through which the blood-vessels enter the interior. The 
ymphatic vessels connected with the gland consist of a large one 
ipparently issuing from the very centre of the gland, called vas 
erens, and numerous smaller ones passing into the interior at 
different parts of the periphery, each of these being called a vas 
fferens. On section the external part of the gland is found to be 
fa different colour and consistence to the interior, and hence the 
vo parts are distinguished as cortical and medullary. The gland is 
rrounded by a capsule which is continuous with the outer coat of 
ie afferent and efferent vessels ; it is formed of white fibrous tissue, 
le fibres crossing each other in different directions, and enclosing 
mMnective-tissue corpuscles in their meshes. At the hilus the fibres 
the capsule are continued into the interior of the gland, the 
rous tissue becomes mixed with a small quantity of unstriped 


54 STRUCTURE OF LYMPHATICS. - 


muscle, and the bands so constituted radiate from the centre{to— 
the periphery, and become connected with the interior of the capsule ; _ 
they thus form numerous septa which divide the cavity of the gland 
into spaces. In the cortical part of the gland the fibrous trabeculae 
form thin lamelle, and enclose relatively large oval spaces, called 
alveoli (gi, to 3; of an inch wide), which communicate with each 
other by small openings in the partitions. In the medullary gee 
the trabecule exist as flattened cords or bands, which form by their 
communications a network, the meshes of which freely open into — 
each other. The alveoli of the cortical and meshes of the medullary 
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Fia. 65.—Peritoneum covering the céntral 
tendon of the diaphragm of a rabbit. 


a. Tendon bundle covered by squamous Fic. 66.—View of alym- 
endothelial cells with wavy margins. 0, phatic gland. 1, 1, 1. 
Endothelium covering space between Vasa afferentia. 2. A 
tendon bundles, cells of small size. ec. vas efferens, 3. Body 
One of the stomata, surrounded by ger- of the gland, 


minating endothelium. d. Sinus of a 
lymphatic vessel. 


part are occupied by the proper glandular or adenoid tissue, which in 
the former takes the shape of oval masses (follicles), and in the latt 
that of cords or cylinders (medullary cylinders). In both corte 
and medulla the gland pulp or substance is separated from th 
trabecule forming alveoli and meshes by a space of nearly unifor 
width throughout ; this is the lymph sinus or lymph path. Tt 
not empty, but is occupied by retiform connective tissue, that 
to say, ramified or anastomosing cells ; these support large numbe 
of lymph corpuscles, which are carried onwards by the curre 
-of lymph. The lymphoid tissue which forms the great mass of t 
gland, consists of a reticulum of fine homogeneous fibrils or mew 
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branes, arranged so as to forma honeycomb, and covered by numerous 


flattened endothelial cells. 


Course of the Lymph. 
—The afferent vessels, 
after branching upon and 
in the tissue of the cap- 
-sule, open into the lymph 
‘sinus in the cortex of 
the gland; the efferent 
vessels, on the other 
hand, commence by small 
branches connected with 
the sinus in the medul- 
ry meshes. The lymph 
nters the cortical alveoli 
y the afferent vessels, 
traverses the lymph path 
in the cortex, from 
thence passes into the 
medulla, and taking its 
course through the lymph 
ath in that part of 
the gland, reaches the 
fferent vessel, and by it 
eaves the gland. The 
ymph cells which it 
eceives in such large 
lumbers in passing 
hhrough the gland are 


corpuscles of small size. 
network of capillary blood-vessels. 


The reticulum is crowded with lymph 


Fia. 67.—Section ofasmall 
lymphatic gland, half 
diagrammatically given, 
with the course of the 
lymph. a. The capsule. 
6. Septa between the 
alveoli of the cortical 
portion. ¢. Septa of the 
medullary portion,down 
to the hilus of the 
organ. d. Adenoid tis- 
sue. e. Lymph vessels 
of the medullary mass. 
f. Different lymphatic 
streams which surround 
the follicies, and flow 
through the interstices 
of the medullary por- 
tion, g. Confluence of 
these passing through 
the efferent vessel, h, at 
the hilus of the organ. 


The lymphoid tissue contains a dense 


Fic. 68.—Part of medulla of a lymphatic gland. 
a. Trabecula cut longitudinally. 6. Surface of the 
trabecula covered by endothelium. c¢. Lymph 

d. Medullary cylinders composed of lym- 

phoid tissue. 


erived from the lymphoid tissue filling up the great part of the 
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cavities in the cortex and medulla. On entering a gland the lym- 
phatic vessel loses all its coats except the inner endothelial one, 
which is continued over the trabeculae, forming a delicate lining for 
these partitions. 

The lymphatic glands above described are sometimes spoken of 
as compound lynvphatic glands, to distinguish them from masses of 
lymphoid tissue found in various parts of the body, and described 
as sumple lymphatic glands, Examples of the latter are the tonsils, 
glands at the root of the tongue, thymus gland, solitary and agminate © 
glands of the intestine, and the Malpighian bodies of the spleen, 
‘These will be described in the section on the viscera, in connection — 
with the organs of which the adenoid masses form a part. 


SEROUS MEMBRANES. 


These occur in the form of a thin gras cme web which lines the — 
interior of cavities containing viscera, and is so disposed as to facili- — 
tate movement. The chief examples are the pleure and pericardium 
in the chest, peritoneum in the abdomen, arachnoid in the cranium 
and spinal canal, and the tunica vaginalis in front of the testicle. A 
serous membrane consists of two parts, one which lines the cavity, 
called the parietal layer ; the 
other, which is reflected from — 
the wall of the cavity, and 
is prolonged over the con- 
tained organ, the visceral 
layer. These two layers are 
in contact on their free sur- 
faces; and from this free 
surface a very small quan-— 
tity of limpid fluid is secreted, which serves the purpose of a 
lubricating medium, and so facilitates the gliding of the enclosed 
organ in its cavity. The serous membranes are all closed sacs, 
retaining their fluid contents when from any cause there is an 
abnormal effusion. The only exception to this is the peritoneum 
in the female, where at the extremity of the Fallopian tube the 
serous membrane is continuous with the mucous lining of the tube. 
In some cases, as the serous membrane of the heart and lungs, its” 
arrangement is very simple ; in others, as the peritoneum, it is very 
complex, owing to the number of organs contained in the cavity ; 
but in all (except the arachnoid) the two layers can easily be made 
out, At the A where the reflection takes place, the vessels of 
the contained organ enter it. The viscus, although said to be sur- 
rounded by the serous membrane, is in reality outside of it. The 
accompanying plan of such a sae will give an idea of the manner 
of arrangement. 

Structure.—Serous membranes are lined by a layer of flattened 
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Fig. 69.—Plan of a 
serous membrane. 
1. Wall of cavity. 
2. Parietal layer of 
serous membrane. 
3. _ Visceral layer. 
4. Vessel entering at 
the reflection. 5. The 
contained organ. 
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endothelial cells with sinuous edges and clear oval nuclei, each con- 
taining one or more nucleoli. Openings exist in many of the serous 
membranes, which, as stated above, communicate with the lymphatic 
capillaries ; they are called stomata, are commonly oval in shape, and 
are bordered by cells which are thicker and of a more granular 
character than those covering the rest of the surface (see Fig. 16, 
p- 11). As these cells are actively growing, and often produce free 
corpuscles, they have been described by Klein under the name of 
germinating endothelium. Besides the stomata, other interruptions 
in the epithelial layer ; iia: : 
have been noted. 
‘These are called 
pseudo-stomata ; they 
are not true openings, 
but are processes of 
protoplasm sent up to 
the surface by the con- 
nective-tissue cells of 
he subserous tissue. 
he deep layer of 
serous membranes con- 
ists ofa connective-tis- 
sue ground substance ' clemicatimead 
ormed of yellow and fic. 7o.—Endothelium from abdominal surface of cen- 
rhite fibres, and sup- tral tendon of diaphragm of a rabbit, stained with 
. . nitrate of silver. a. Large endothelial cells covering 

orting the capillary the general surface of the membrane. 06. Smaller 
essels and lym - cells over a lymphatic capillary, in which several 
hatics ; the ground pseudo-stomata may be seen, 
ubstance also contains branching connective-tissue cells lying in 
ll spaces, many of the processes of which pass up between the epi- 
elial cells of the surface and form pseudo-stomata. The fluid 
ereted by serous membranes is almost identical with the fluid part 
lymph, and from the fact that the cavities formed by serous 
embranes freely communicate with the lymphatic system through 
medium of the stomata, it is now generally held that they are 
deed lymph spaces or sacs. As withdrawn from healthy serous 
vities the fluid coagulates spontaneously, but when it accumulates 
der conditions of disease (in dropsy, for instance), it requires for its 
ulation the addition of some substance containing globulin, 


SYNOVIAL MEMBRANES. 


These membranes are nearly identical in structure with the 
bus membranes, but the secretion is more viscid and something 
‘the white of egg, whence the name. They line the cavities of - 
ts, and are interposed between tendons and bones when much 
tion or pressure is produced during their movements, 


\- 
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Three classes of synovial membranes have to be described—namely, 
those lining the cavities of joints, Articular ; those forming closed 
sacs, Bursal; and those forming lubricating sheaths for tendons, 
Vaginal or Ensheathing. 

1. Articular Synovial Membranes (Synovial Capsules).—These 
cover the interior of the ligaments enclosing a diarthrodial joint, and 
secrete a fluid called synovia, which lubricates the arffcular sur- 
faces and ensures smooth movement. The membrane is not (as was 
formerly supposed) continued over the whole surface of the articular 
cartilage, but simply overlaps its margin to a very slight extent ; 
at its termination it becomes firmly adherent to the cartilage. 
When a tendon passes through a joint, as, for instance, the tendon 
of the biceps through the shoulder joint, it is invested by this 
membrane, which is often continued on it for some distance beyond 
the capsule of the joint. In-large joints additional folds of synovial 
membrane. , ining fat, pass ie sae the bones, or are lodged in 
excavationy,.1;.) '  arti-alar surfaces ; some of these receive the 
name of ligaments, others are simply described as synovial fringes. 

2. Bursal Synovial Membranes (Burse Mucosw),—In these the 
synovial membrane forms a shut sac, sufficient fluid being secreted 
to lubricate the opposed surfaces, and the outer surface of the sac 
being connected with the neighbouring structures. Bursee are found 
in all places where it is desirable to prevent friction between sur- 
faces which move on each other ; thus they are placed between the 
tendons of muscles, between tendons and the exterior of certain 
joints, and sometimes between a muscle and a bone. Many buyrsee 
are subcutaneous, and are then of use to ward off external pressure ; 
such are the bursee found between the skin and the patella, and 
between the skin and the olecranon, or those on the styloid processes 
of the radius and ulna. Bursee lying in contact with the capsule of 
a joint often become connected with the cavity of the joint. 

3. Vaginal or Ensheathing Synovial Membranes,—These 
form sheaths for the tendons of many muscles, more especially those 
on the palmar and dorsal surfaces of the wrist,.and the tendons 
passing to the phalanges of the fingers and toes. They not only 
serve to lubricate those tendons, but are ako the means by which 
they ‘are connected with the bones, and with each other; small 
bands called “frena” passing from one part of the membrane to 
another. 

Structure of Synovial Membrane.—Synovial membranes-are 
formed entirely of connective tissue, the deep layer being composed 
of ramified corpuscles embedded in a ground substance, The free 
surface was formerly described as being covered by a single layer of 
flattened epithelial cells, but further investigation has established — 
the fact that the only cells found on the surface are of the branched 
and anastomosing kind, similar to, those in the deeper layer of 
the tissue, and that the surface between the cells is formed by 
albuminoid ground substance. Here and ‘there, however, the cells 
become so aggregated together, as to present some resemblance to an_ 
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epithelial layer ; but this aggregation only takes place in isolated 
patches, and not over the whole membrane. 

The synovial membrane passes a little beyond the edge of the 
articular cartilage, and its cells becoming changed in form and losing 
their processes come to bear a close resemblance to cartilage cells ; it 
thus becomes quite impossible to determine the exact spot at which 
the membrane ceases, 

Blood-vessels are numerous in the deep layer of synovial mem- 
branes ; they extend for only a short distance beyond the edge of 
the cartilage, where they form a circle of anastomosis, the loops of 
which are distinguished by dilatations. 


MUCOUS MEMBRANE. 


Mucous membrane is the tissue which simés sc . ag” ernal pas- 
sages communicating with the s@face-of the body. It secretes a 
viscid fluid called mucus, which protects and ‘lubricates its surface, 
so as to allow of the passage of substances which otherwise would 
injure or irritate it. There are two great tracts of mucous mem- 
brane, called the gastro-pulmonary and genito-urinary. The first 
communicates with the surface of the body at the edge of the eyelids, 
nostrils, mouth, and anus ; the second at the orifice of the urethra in 
the male, of the vagina in the female. Every duct which opens into 
either of these tracts is a tubular prolongation of the mucous mem- 

brane ; and the various glands which pour their secretions into the 
alimentary canal on the one hand, and those connected with the 
bladder and organs of generation on the other, are but complicated 
ramifications of that membrane continued to them through their 
respective ducts. 

The structure of mucous membrane is analogous to that of 
serous membrane, but more complex. It consists of two portions— 
one, the corium, a tough fibro-vascular layer ; the other the epi- 
thelium, composed of one or more layers of cells which rest on the 
corium. 

The coritm in most situations is separated from the epithelial 
layer by a thin, transparent membrane—the basement membrane ; 
it is composed of flattened cells joined by their edges, and is often 
pierced by numerous openings through which the deeper processes 
of the epithelial cells pass. Underneath this filmy structure lies 
the capillary plexus, and on it rest the epithelial cells. 

The corium consists of a congeries of vessels—capillaries and 
lymphaties—woven into a compact tissue by interlacing fibres of 
connective tissue. The pink colour of mucous membrane depends 
on the capillary plexus seen through the semi-transparent cellular 
epithelium. In certain situations plain or involuntary muscular 
fibres occur as a thin but definite layer on the deep aspect of the 
corium, forming the muscularis mucose ; this is especially distinct 
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in the mucous membrane of the alimentary canal, where the fibres 
may also be traced between the glands, and into the villous pro- 
jections. Also, in some parts, and especially in the intestinal 
canal, it contains abundance of lymphoid tissue. The 
arrangement of the vessels of the capillary plexus differs 
in each situation, so that a portion of mucous membrane 
under examination can be recognised by its vessels alone 
—as,; for instance, the villi of the intestines, the air-cells 
of the lung, &e. 

The epithelium of mucous membrane may be in a 
single layer or stratified, and the individual cells may 
be scaly, columnar, or ciliated. A peculiar variety of 
epithelium is often seen among the ordinary columnar 
ae cells in actively secreting mucous membrane, which 

Goblet cell has been named “goblet epithelium” or “ goblet cells,” 

owe? Beck Tue i/ode of its formation from the ordinary columnar 

eneaore ails has been already described (see p. 9). 

Submucous Tissue.—The corium is connected to the structures 
on which it lies by a layer of areolar tissue, which is dense and firm 
in some situations, where its fibres are continuous with the inter- 
lacing fibres of the corium ; but in most it is loose, and permits the 
corium to glide on the surface on which it lies, so that it may be 
thrown into folds, or ruge. The laxity of this submucous tissue 
renders it liable to be distended with fluid, as a result of inflamma- 
tion, as in the case of chemosis of the conjunctiva and cedema of the 
glottis. The submucous tissue allows of the adaptation of the mucous 
membrane to the altered size of the organ, according as it is distended 
or contracted ; it lodges the deeper and larger mucous glands, gives 
space for the subdivision and distribution of the te a and 
nerves, and contains lymph spaces and lymphatic plexuses, in free 
communication with the lymphatic capillaries of the mucous mem- 
brane. 

The arrangement of the mucous membrane, and the structure of 
the glands in connection with it, will be described along with the 
anatomy of the organs of which it constitutes a part. 


SECRETING GLANDS. 


The simplest example of secreting structure is to be found in the — 
serous membranes, which have on their surface a layer of endothelial 
cells, performing the work of secretion ; beneath this, a subendothelial 
layer formed of connective-tissue corpuscles embedded in an albu- 
minous ground substance, while in the ground substance and beneath 
it there is a fine plexus of capillary vessels, furnishing the blood 
from which the secretion is separated. 

However complicated glands may appear, it is easy to recognise in 
them the same three essential constituents as in serous membranes, 
namely, secreting. cells, supporting tissue, and capillary vessels, bue 
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these three undergo various modifications in the different glands. 
In most of the glands the cells are of a spheroidal or irregular cubical 
form, and the supporting tissue 
is reduced to a basement mem- 
brane. ‘ 

Glands may be divided into 
six forms, three of them being 
described as simple, and three 
as compound. The former are 
ernie ; Sree eae on Fic, 72.—1. Simplefollicle, 2, Tubular gland. 

3 pounc 3. Saccular gland. 
- follicle, saccule, and tubule. 

The simple follicle is merely a depression, resembling in shape 
the finger of a glove, and lined with cells mostly of the columnar 
variety, but with some granular spheroidal cells intermixed. The 
narrow cavity between the cells is called the lumen of the gland. 
The best examples of this form of gland are to be found in the small 
intestines, where they are called Lieberkuhn’s follicles. 

The simple tubule is an elongated follicle, the deeply seated 
end becoming convoluted like a ball of twine ; the upper part of the 
tube is lined with squamous, and the lower with cubical epithelium. 

The sweat glands of the skin are examples of the simple tubular 
gland. 

The simple saccule is a pouch-like sac, dilated below, and con- 


Fic. 73.—1. Compound follicle. 2. Compound tubular gland. 3. Compound 
saccular or racemose gland. 


nected with the surface above by a narrow neck. The saccule is 
erowded with cells, chiefly of spheroidal form, so that little or no 
ee cavity or lumen is left. The sebaceous glands connected with 
e hair follicles of the skin are examples of this form of gland. 
The compound follicular gland is a follicle, the termination of 
hich is cleft into two or three divisions. The gastric follicles near 
e pyloric end of the stomach have this form. 

The compound tubular gland consists of branching tubules 
Lich become convoluted at their deep extremity. This arrange- 
nt may be observed in the tubuli uriniferi of the kidney and 
ninal tubules of the testicle. —. 

The compound saccule is better known under the title of race- 
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mose gland. The salivary glands, pancreas, mammary gland, the 
lachrymal gland, and Brunner’s glands of the duodenum belong to 
this class. The racemose gland presents to the naked eye the appear- 
ance of a nu@#er of little lobules, held together by connective tissue, 
and by the¥mall blood-vessels which enter or leave them. Each 
lobule is@omposed of a number of saccules, called acini, lined by 
large protoplasmic cells, with nuclei near their attached margins. 
The cells are so large as almost to fill the entire saccule, only a small 
central cavity or lumen being left between them. The cells are 
supported by a framework of connective tissue, which serves also to 
connect the saccules, and to support a network of capillary vessels 
which supplies blood to the gland cells. The acini of a lobule open 
into a common duct, and the ducts from the lobules unite to form 


Fig. 74.—Modes of termination of nerves in salivary glands. 1 and 2. Branching of 
the nerves between the salivary cells. 3. Termination of the nerve in the nucleus, 
4. Union of a ganglion cell with a salivary cell. 5. Varicose nerve fibres entering 
the cylindrical cells of the excretory ducts. 


larger ducts, which generally terminate in a single excretory channel 
for the whole organ ; sometimes, however, as in the lachrymal and 
sublingual glands, the terminal ducts are eight or ten in number, 
The ducts are lined with cylindrical epithelium. | 

The blood-vessels distributed to glands are numerous and of large 
size. They are remarkable for their rapid increase and diminution 
in size, according to the activity of the gland, or the reverse. The 
nerves distributed to glands are partly derived from the cerebro- 
spinal and partly from the apathetic system ; many of the latter 
are distributed to the blood-vessels, and serve to regulate the suppl 
of blood to the gland. The nerves distributed to the salivary glan 
form a plexus between the lobules, in the midst of which smal 
ganglia are found. The plexus is composed chiefly of medulla: 
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fibres, and the branches given off from it are also medullated, till 
they penetrate the basement membrane of the acini, or the wall of 
the ducts ; they then lose their medullary sheath, the axis cylinder 
splits up into numerous primitive fibrils, which pass into the sub- 
stance of the epithelial cells of the ducts and the gland cells of the 
alveoli (Pfliiger), often reaching the nuclei of those cells. Ganglion 
cells are also described as directly connected by their processes with 
the gland cells of salivary glands. 


THE SKIN AND ITS APPENDAGES. 


The skin is the exterior investment of the body, which it serves 
to cover and protect. It is continuous at the aperdures of the in- 
ternal cavities with the lining membrane of those cavities, the 
internal skin or mucous membrane, 
and is composed essentially of two 
layers, derma and epidermis. 

The DERMA, cutis vera or 
corium, is the deep layer of the 
skin; it is composed of areolar 
tissue, muscular tissue, and fat, 
together with numerous blood - 
vessels, lymphatics, and nerves, 
which ramify through it. For 
convenience of description it is 
divided into a reticular and pa- 
-pillary layer, but it must be re- 
membered that these are nowhere 
separable the one from the other. 

The reticular or deep layer of 
the derma presents some variety in 
thickness in different parts of the 
body. Thus in the more exposed 
regions, as the back, the outer sides 


Fic. 75.—Vertical section of skin of 


of the limbs, the palms, and the 
soles, it is remarkable for its thick- 
ess ; while on protected parts it is 
omparatively thin, and on the eye- 
ids, penis, and scrotum is peculiarly 
elicate. It is connected by its 
ander surface with the common 
superficial fascia of the body. It 
composed chiefly of white fibrous 
issue collected into bundles, which 
e small and closely packed in the 
per strata, large and coarse in the 


finger. A. Epidermis, the surface 
of which shows hollow depressions, «, 
a, between the papillary eminences, 
6b, and the openings of the sweat 
ducts, s; at m is seen the deeper 
layer of the epidermis, or rete mu- 
cosum, and opposite A the clear line 
eof the stratum lucidum. os. Cutis 
vera, in which are embedded the 
sweat glands, ¢, with their ducts, e, 
and also aggregations of fat vesicles, 
J; atg is seen an arterial twig sup- 
plying the vascular papille, p; and 
at ¢ one of the touch corpuscles with 
its nerve. ; 


per strata; in the latter they form large areole, which contain 
ipose tissue, and in the midst of the fibrous bundles the hair- 
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bulbs and the sudoriferous glands are embedded. The superficial 
strata contain much yellow elastic tissue, the quantity of which 
varies in different parts of the body, being much increased in 
the neighbourhood of joints. The deep strata contain_unstriped 
muscular fibres, either gathered into bundles or dispersed among 
the fibrous tissue. In some parts the muscular tissue is so thick as 
to form a distinct layer, as in the “tunica dartos” of the scrotum, 
in the nipple and its areola, the penis and the perineum. There 
are also distinct bands of musele connected with the hair follicles ; 
these will be described in speaking of the hairs. 

Throughout the whole of the reticular layer connective-tissue cor- 
puscles are found ; they generally anastomose so as to form a net- 
work. 

The papillary or superficial layer of the derma is raised in the 
form of conical prominences or papille. On the general surface — 
of the body the papille are short and exceedingly minute ; but in 
other situations, as the palmar surface of the hands and fingers, 
and the plantar surface of the feet and toes, they are long and of 
large size. They also differ in arrangement; for, on the general 
surface, they are distributed at unequal distances and without 
order ; whereas, on the palms and soles, and on the corresponding 
surfaces of the fingers and toes, they are collected into little square 
clumps, containing from ten to twenty papillae, and these little 
clumps are disposed in parallel rows. It is this arrangement in 
rows that gives rise to the characteristic parallel ridges and furrows 
which are met with on the hands and feet. The papille in these 
little square clumps are for the most part uniform in size and 
length, but every here and there one papilla may be observed 
which is longer than the rest. The largest papille of the derma 
are those which produce the nail. In structure the papilla is com- 
posed of homogeneous, nucleated, and fibrillated areolar tissue, with 
a few transverse elastic fibres. The papilla are separated from the — 
epidermis by an apparently homogeneous basement membrane > 
which becomes evident as a transparent line, when the tissue is 
treated with a solution of chloride of gold. The papille are divi- 
sible into vascular and nervous, the former predominating ; some of 
the nervous papille are occupied by a peculiar form of nerve ter- | 
mination called the tactile corpuscle of Meissner or Wagner. 

The EPIDERMIS or cuticle (scarfskin) covers the superficial surface — 
of the derma, which it serves to envelop and defend. That surface of 
the epidermis which is exposed to the influence of the atmosphere and 
exterior sources of injury, is hard and horny in texture, and consists 
of many layers of horny cell-plates, which are not affected by acetic 
acid, and in which no nucleus can be made out ; they form the stratum 
corneum. Beneath these cells is a layer in which the outlines of the 
cells become indistinct, so that they appear to form a homogeneous 
stratum, wherein nuclei are seen at intervals; this is called the 
stratum lucidum. In the succeeding layers the cells have a granular 
appearance, and contain a peculiar matter named eleidin ; they are 
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oval or flattened, and the granular matter contained in them is re- 
markable for the readiness with which it absorbs colouring matter, 
such as carmine or hematoxylin. This layer has received the name 
of stratum granulosum. The deepest layer of the epidermis is known 
as the rete mucosum or Malpighian layer ; it is divisible into a deep 
and a superficial stratum. The deep stratum is in contact with the 
basement membrane covering the papilla, and consists of a layer of 


Fic. 76.—Section of epidermis. H. Horny layer, consisting of s, superficial horny 
scales; sw, swollen-out horny cells; s./, stratum lucidum. M. Rete mucosum or 
Malpighian layer, consisting of p, prickle-cells several rows deep; and ¢, elongated 
cells next the derma. x. Nerve-plexus branches of which penetrate between the 
cells, (Schéifer after Ranvier.) 


columnar cells; it is believed that they are the active agents in 
the selection of nourishment from the corium for the epidermis, 
and in the production of the new cells of the rete mucosum. By 
drawing nourishment from the corium they increase rapidly in size, 
more especially in length ; the upper part then becomes separated 
from the rest to form a new cell, while the lower part, remaining still 
attached to the basement membrane, again elongates by the imbition 

new material ; again it divides, and so ad infinitum. The cells thus 
E 
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formed become larger by drawing nourishment from the corium, and 
it is probable that they also divide to form other cells. As this pro- 
cess goes on, the newest-formed cells push the older ones away from 
the corium, and as the latter ascend towards the surface of the skin 
they undergo certain changes. In consequence of the pressure which 
they sustain they become flattened ; as they get beyond the range of 
nutrition they become altered in consistence, and finally they become 
subject to evaporation. Thus it happens that the cell which is at 
first spherical becomes elliptical, then becomes still more flattened, 
and at length desiccates into a thin membranous scale, in which 
no nucleus is apparent ; in this last form it is thrown off. i 
The superficial cells of the rete mucosum are marked on their 
surface by irregular ridges and furrows, and sometimes by small 
spines ; the ridges do not fit into the 
furrows, but the result of their presence 
is that minute channels are left between 


a= the cells which probably serve for the 
passage of nutrient fluid. Wander-cells 

+p are often observed among the cells of 
we the rete mucosum, 
The under surface of the epidermis 

= is accurately modelled on the Se Seer! 
Ne layer of the derma, each papilla having 


its ria sheath in the newly- 
formed rete mucosum, and each ir- 


Fig. 77.—Diagram illustrative of 
the development of the epider- 
mis and of epithelia in general. 
1, Anewceli. .2. The cell seen 
to be increased in size. 3. The 
spheroidal cell. 4. The oval cell, 
5. The elliptical cell. 6, The 
flattened cell; which, by con- 
tact of its walls, is speedily con- 
verted into a scale. 7. A nu- 
cleated scale as seen on its flat 


regularity of surface of the former 
having its representative in the soft 
tissue of the latter. On the external 
surface, this character is lost ; the minute 
elevations corresponding with the pa- 
pille are, as it were, polished down, 
and the surface is rendered smooth and 
uniform, The palmar and plantar sur- 


face of the hands and feet are, however, 
an exception to this rule; for here, in 
consequence of the large size of the 
papille and their peculiar arrangement in rows, ridges correspond- 
ing with the papille are strongly marked on the superficial surface 
‘of the epidermis. The epidermis is remarkable for its thickness in 
situations where the papille are large, as in the palms and soles. 
In other situations, it assumes a character which is also due to the — 
nature of the surface of the derma ; namely, that of being marked | 
by a network of linear furrows which trace out the surface into 
small polygonal and diamond-shaped areas. These lines correspond 
with the folds of the derma produced by its movements, and are 
most numerous where those movements are greatest, as in the 
flexures and on the convexities of joints. . 

The dark colour of the skin among the natives of the South is due 
to the presence of pigment granules in the deep cells of the rete: 


surface. 8. A cluster of such 
scales, 
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mucosum. As the cells desiccate, the colour of the granules is lost, 
so that the cells of the superficial layers are very little darker in the 
skin of the negro than in that of the white man. 

The pores of the epidermis are the openings of the sweat ducts, 
hair follicles, and sebaceous glands. 

Vessels and Nerves.—The arteries of the derma, which enter 
its structure through the areole of the under surface of the corium, 
divide into innumerable intermediate vessels, which form a rich 
capillary plexus in the superficial strata of the skin and in its papil- 
lary layer. In the papille of some parts of the derma, as in the 
longitudinal plications beneath the nail, the capillary vessels form 
simple loops, but in other papilla they are convoluted to a greater 
or less degree in proportion to the size and importance of the papille. 
Capillary plexuses are also found around the groups of fat vesicles, 
the sweat glands, and hair follicles. The lymphatic vessels form, 
in the superficial strata of the derma, a plexus, the meshes of which 
are interwoven with those of the capillary and nervous plexus. In 
some parts of the palm of the hand and sole of the foot, lymphatics 
pass into the papille, but do not reach their summit. 

The nerves of the derma, after entering the areole of the deeper 
part of the corium, divide into minute fasciculi, which form a ter- 


Fic. 78.—Three groups of tactile papille from the skin of the index finger, in 
he section. Some are supplied with vascular loops, some with tactile cor- 
puscles. 


minal plexus in the upper strata of the corium. From this plexus 
the eat fibres pass off to their distribution as loops, in the 
peri le. In the less sensitive parts of the skin the loops are simple 
and more or less acute in their bend, in conformity with the figure 
of the papille. In the sensitive parts, and especially in the tactile 
papille of the pulps of the fingers, the nerves terminate in special 
Sense organs, namely, end bulbs, Pacinian bodies, and tactile cor- 
puscles ; the two former have already been described (p. 39). Small 
varicose nerve fibrils pass into the epidermis, and penetrate between 
the cells of Malpighian layer, to terminate in minute bulbous ends, 
without anastomosing. 

_ The tactile corpuscles -(discovered by Wagner and Meissner) 
are oval bodies about 345 inch long, having externally a capsule of 
onnective tissue with oval nuclei, some of the fibres being wound 
‘ound horizontally and in many places penetrating into the central 
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part or core. The latter appears to be formed of modified con- 
nective tissue ; the nerve fibres lose their medullary sheath before 
entering it, they then run a convoluted course (many of them be- 
coming varicose), and terminate in bulbous enlargements. 


APPENDAGES OF THE SKIN. 


The appendages of the skin are the nails, hairs, sebaceous glands, 
and sweat glands and ducts. 

The NAILS are horny appendages of the skin, identical in forma- 
tion with the epidermis, of which they are a part. A nail is convex 
on its external surface, concave within, and implanted by means of 
a thin margin or root in a fold of the derma, which is nearly two 
lines in depth, and acts the part of a follicle to the nail. At the 
bottom of the groove of the follicle are a number of filiform papillae, 
which produce the margin of the root, and, by a successive forma- 
tion of new cells, push the nail onwards in its growth. The concave 
surface of the nail is in contact with the derma, and the latter forms 
the matrix of the nail, and is covered by papille, which perform 
the double office of retaining the nail in its place, and giving it in- — 
creased thickness by the pation of newly-formed cells to its under 
surface. It is this constant change occurring in the under surface 
of the nail, co-operating with the continual formation taking place 
along the margin of the root, which ensures the growth of the nail 
in the proper direction. The nail derives a peculiarity of appear-. 
ance from the disposition and form of the papille of the matrix. 
Thus, beneath the root, and for a short distance onwards towards 
its middle, the derma is covered by ae ogee which are more minute, 
and consequently less vascular than the papille somewhat farther 
on. This patch of papillae is bounded by a semilunar line, and that 
part of the nail covering it being lighter in colour than the rest, has 
been termed /unula. Beyond the lunula the papille are raised into 
longitudinal pleats, which are exceedingly vascular, and give a deeper — 
tint of redness to the nail. These pleat-like papillae of the derma — 
are well calculated by their form to offer an extensive surface both — 
for the adhesion and formation of the nail. It is the deposit of 
horny laminz on the surface of these folds that gives rise to the 
ribbed appearance of the nail. The papillary substance of the derma _ 
which produces the nail is continuous around the circumference of 
the attached part of that organ with the derma of the surrounding 
skin, and the horny structure of the nail is consequently continuous 

with that of the epidermis. 

_ HAIRS are horny appendages of the skin, produced by the invo- 
lution and subsequent evolution of the epidermis; the involutio 
constituting the follicle in which the hair is enclosed, and the evolu- 
tion the shaft of the hair. Hairs vary much in size and length in di 
ferent parts of the body ; in some they are so short as not to appeal 
beyond the follicle ; in others they grow to a great length, as on th 
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scalp ; while along the margins of the eyelids, and in the whiskers and 
Hairs are generally 


beard, they are remarkable for their thickness. 


more or less flattened in form, 
and on transverse section present 
an elliptical or reniform outline. 
This examination also demon- 
strates that the centre of the 
hair is porous and loose in 
texture, while its periphery is 
dense; thus affording ground 
for its division into a cortical 
and a medullary portion. The 
free extremity of a hair is gene- 
rally pointed, and sometimes 
split into two or three fila- 
ments. Its attached extremity 
is implanted deeply in the in- 
tegument, extending through 


Fic. 79.—The hairs and their connections. 


x. Hair bulb. 2. Inner sheath of the fol- 
licle. 3. Sebaceous gland. 4. Erector pili 
muscle, 


the derma into the subcutaneous areolar tissue, where it is sur- 


rounded by adipose tissue. 


shape. 


The outer surface of the hair is 
covered by a layer of flattened cells, 
which overlap each other at the edges 
The bulk 

of the shaft consists of cells which 
have become flattened, elongated, 
and welded together, the union being 
often so intimate that no indication 
of the individual elements from 
which it is formed can be made out, 
except by the aid of chemical re- 
agents. Very small elongated nuclei 
may be demonstrated among the 
fibres, and occasional dark streaks, 
‘some of which are due to deposits 
of pigment, and others to air spaces. 
The bulb of the hair has projecting 
into it a small process or papilla» 
from the derma ; it contains blood- 
vessels and nerves, and furnishes 
nutriment to the cells of the bulb, 
by the multiplication of which the 


like the tiles of a house. 


hair increases in size. 


The hair is contained in a de- 
pression passing deeply into the reticular layer of the corium, and 


The 
central extremity of a hair is larger 
than its shaft, and is called the root 
or bulb. It is rounded or conical in 


Fic. 80.—Section of a hair follicle. 
Epidermic coat of follicle or 
root-sheath. 2. Dermic coat, a. 
Outer layer of dermic coat with 
blood-vessels, 6, b, cut across; ¢, 
middle layer ; d, inner or hyaline 
layer; e, outer root-sheath; Js, g, 
inner root-sheath ; h, cuticle of root- 
sheath ; i, hair. (Schafer after 
Biesiadecki.) 
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called the hair follicle. It is wide in its deepest part where it 
contains the bulb, gets narrower at the entrance of the ducts of 


the sebaceous glands, and again widens as it nears the surface. Its - 


wall consists of two distinct layers, called respectively the external 
and internal sheath of the follicle, the former being continuous 
with the corium, and the latter with the epidermis. The external 
or dermic sheath is formed in its outer layers of longitudinal bundles 
of connective tissue, in which corpuscles are found, but no elastic 
fibres ; internally it is distinguishable as a transparent homogeneous 
.mnembrane, which corresponds to the basement membrane support- 
ing epithelium in other tissues. The dnternal or epidermic sheath 
adheres closely to the root of the hair, and generally comes away 
with the latter when it is pulled out; hence it is called the root- 
sheath. It is also described as composed of an outer and an inner 
layer. 

The outer root-sheath corresponds to the rete mucosum of the 
epidermis, and is composed of soft polygonal nucleated cells, which 
in the coloured races are generally pigmented ; these cells become 
continuous at the bottom of the follicle with those forming the hair 
bulb. The inner root-sheath is again divisible into an inner layer 
(Huzley’s sheath), formed of flattened, polygonal nucleated cells, 
two or three deep ; and an outer layer (/enle’s sheath) of oblong, 
flattened cells, without nuclei. On the inner surface of the inner 
root-sheath is a thin stratum of imbricated scales, closely applied to 
the surface of the hair, and forming the cuticle of the root-sheath. 

Connected with the hair follicles there are some fine bands of un- 
striped muscular fibre. These arise from the superficial part of the 
corium, and are inserted into the out- 
side of the lower part of the follicle, 
below the sebaceous gland. They are 
placed on the side towards which the 


erect the hair; hence they have re- 

ceived the name of erectores pili. 
The colour of the hair is due to 

pigment deposited in the central cells. 


bedded in the substance of the derma, 
and present every degree of com- 
plexity, from the simplest follicle to 
the compound lobulated gland. In 
some situations their excretory ducts 
Fic. 81,—A sebaceous gland, «a, open independently on the surface of 
pe pas ae B Bxitenory, the epidermis ; but for the most part 
hair, d. Shaft of the latter” they terminate in the follicles of the 
hairs. The sebaceous glands associated 

with the hairs are racemose and lobulated, consisting of glandular 
vesicles lined with polyhedral or spheroidal cells; the central 


cavity of the gland is occupied by round cells containing fat, mixed 


hair slopes, and by their contraction — 


The SEBACEOUS GLANDS are em-_ 


i 
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with epithelial and fatty debris, forming the glandular secretion. 
The ducts of the several acini unite to form a common duet, and 
the latter, after a short course, terminates in the hair follicle. In 
the scalp there are two of the glands to each hair follicle. On the 
nose and face the glands are of large size, and constantly associated 
with small hair follicles. The ducts are lined by an inversion of 
the epidermis, which forms a thick and funnel-shaped cone at its 
commencement, but soon becomes uniform and soft. Sebaceous 
glands are met with in all parts of the body, but are most abundant 
in the skin of the face, and in those situations which are naturally 
exposed to the influence of friction. : 
The SUDORIFEROUS or SWEAT GLANDS are situated deeply in 
the corium and also in the subcutaneous areolar tissue, where they 
are surrounded by 
adipose tissue. They 
are small round or 
oblong bodies, com- 
posed of one or more 
convoluted tubuli, 
which open into a 
common efferent 
duct. The latter 
ascends from the 
>a through the 
erma and epider- 
- mis, and terminates 
_ on the surface by a 
_ funnel-shaped and 
_ oblique aperture or 
pore. Each gland 
_ mass is surrounded 
_by a fine plexus of 
_ capillary vessels. 
The efferent duct wie. 2.—sudoriferous gland and its capillary plexus. 
pr e se n ts some Ld oe tage ees duct. oe Lage 
variety in its course artastel peer § plexus m around a convolution, wl 
upwards ; within the 
derma it is straight, or curved and serpentine, and if the epidermis 
he thin, proceeds more or less directly to the excreting pore. Some- 
times it is spirally curved within the derma, and having passed the 
atter, is regularly and beautifully spiral in its passage through the 
epidermis, the last forming an oblique and valvular opening on 
the surface. The spiral course of the duct is especially remarkable 
n the thick epidermis of the palm of the hand and sole of the foot. 
On those parts of the skin where the papille are irregularly dis- 
tributed, the efferent ducts of the sudoriferous glands open on the 
surface also irregularly, while on the palmar and plantar surfaces of 
the hands and feet, the pores are situated at regular distances along 
the ridges, at points corresponding with the intervals of the small, 
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square-shaped clumps of papille. Indeed, the apertures of the pores, 
seen on the surface of the epidermal ridges, give rise to the appear- 
ance of small transverse furrows, which intersect the ridges from 
point to point. 

The efferent duct of the sudoriferous gland is lined by epithelium 
consisting of one or more strata of cells; the convoluted tubule 
forming the deep part of the gland is lined by a single layer of 
cubical cells, supported by a basement membrane. The latter are 
the secreting cells of the gland ; they often have a vertical striation, 
giving them the appearance of being made up of a series of rods, a 
character they possess in common with the cells of the kidney and 
other secreting organs. In some of the larger glands a longitudinal 
layer of unstriped muscular fibre is found in the outer coat, in 
addition to the connective tissue which forms this coat in the rest 
of the glands. 

The ceruminous glands of the external auditory meatus are regarded 
as modified sweat glands, but their secretion in some respects re- 
sembles that of the sebaceous glands. 


Ce 


PART: fT. 
OSTEOLOGY. 


THE skeleton is the bony framework which forms the support of the 
body, and affords points of attachment for the muscles by which the 
movements are effected. The fundamental part of the skeleton is 
the spine or vertebral column (from verto, I turn), because it is the 
axis around which all the other parts are disposed and on which 
they move. It exists in all eee a possessing an internal skeleton, 
which are therefore called vertebrate animals. 

The entire osseous framework of the body constitutes the skeleton, 
which in the adult man is composed of two hundred distinct bones. 

_ They may be thus arranged :— 


Cranium Bla 
. . . . . ra ll 
Face ‘ ; : : pea al V.| Sku 

, Vertebral column 24 
er >a ; ; Ae 

| Axial skeleton ) ga erum and coccyx ; na dae 

; Os hyoides , ial | 

q \Sternum and ribs. ‘ abate 

: Upper extremities . : . 

_Appendicular (PP hpedace ot G4 

48 4+ Lower extremities . ; . 60 

skeleton Patalls x 

es . . . . . ~ 


200 


_ Inaddition to this number, there are six ossicles of the ear and 
a variable number of sesamoid bones. 


GENERAL CHARACTERS OF BONES. 


_ Bones are divisible into four classes :—Long, flat, short, and 
‘ egular. 
_ The long bones are found principally in the limbs, and consist of 
a shaft and two extremities. The shaft is cylindrical or prismoid 
form, dense and hard in texture, and hollowed in the interior 
‘into a medullary canal. The extremities are broad and expanded 
© articulate with adjoining bones ; and are cancellous in internal 
. 73 
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structure. Upon the exterior of the bones are processes and rough 
surfaces for the attachment of muscles, and foramina for the trans- 
mission of vessels and nerves. The character of long bones is, there- 
fore, their general type of structure and their divisibility into a 
central portion and extremities, and not so much their length ; for 
there are certain long bones, as the second phalanges of the toes, 
which are less than a quarter of an inch in length, and which, in 
some instances, exceed in breadth their longitudinal axis. The long 
bones are, the clavicle, humerus, radius and ulna, femur, tibia and 
fibula, metacarpal bones, metatarsal, phalanges, and ribs. 

Flat bones are composed of two layers of dense bone with inter- 
mediate loose structure. They are adapted to enclose cavities ; have 
processes upon their surface for the attachment of muscles ; and are 
perforated by foramina for the passage of nutrient vessels to the 
cavities in their interior, and for the transmission of vessels and 
nerves. They articulate with long bones by means of smooth sur- 
faces plated with cartilage, and with each other, either by fibro- 
cartilaginous tissue, as at the symphysis pubis ; or by suture, as in 
the bones of the skull. The two condensed layers of the bones of 
the skull are named, tables ; and the intermediate open structure, 
diploé. The flat bones are, the occipital, parietal, Poni nasal, 
lachrymal, vomer, sternum, scapulee, and innominate bones. 

Short bones have an exterior shell of dense bone filled with 
spongy or cancellous substance ; of this sort are the bones of the 
carpus and tarsus, and the seasamoid bones, including the patella. 

he irregular bones include all that remain after the long, short, 
and flat bones have been excluded. They are essentially irregular 
in their form, in some parts flat, in others short and thick ; and — 
are constructed on the same general principle as other bones. The — 
bones of this class are, the temporal, sphenoid, ethmoid, superior — 
maxillary, inferior maxillary, palate, inferior turbinated, hyoid, ver-_ 
tebrae, sacrum, and coccyx., | 

The skeleton is divisible into: 1. The vertebral column, or central , 
axis. 2. The head and face, or superior development of the central — 
axis. 3. The hyoid arch. 4. The shoulder girdle and upper ex-— 
tremities. 5. The pelvic girdle and lower extremities. 


VERTEBRAL COLUMN. 


The vertebral column is the central axis which supports the 
head, thorax, and upper extremities. It consists of numerous sepa- 
rate bones called vertebra, which, although possessing a limited degree 
of motion on each other, yet give to the whole column considerable 
flexibility. 

The vertebrae admit of a division into true and false. The true 
vertebree are twenty-four in number, and are classed, according to 
the three regions of the trunk which they occupy, into cervical, 
dorsal, and Iumbar. The false or fixed vertebra consist of nine 


+ 


CERVICAL VERTEBRA. 75 


pieces united into two bones, the sacrum and coccyx. The arrange- 
ment of the vertebra may be better comprehended by means of the 
accompanying table :— 


True vertebree 


24 12 Dorsal, 


False vertebree ' 5 Sacrum, 
5 Lumbar. 9 


7 Cervical, 
4 Coccyx. 


Characters of a Vertebra.—A vertebra consists of a body or 
centrum, two laminze, a spinous process, two transverse processes, 
and four articular processes. The body or centrwm is the solid part of 
the vertebra ; and, by its articulation with adjoining vertebra, gives 
strength and support to the trunk. It is flattened above and below, 
convex in front, and slightly concave behind. Its anterior surface 
is constricted around the middle, and pierced by numerous small 
openings, which give passage to nutrient vessels. On its posterior 
surface is a single irregular opening, or several, for the exit of the 
venee basis vertebrae. 

The /amine commence upon the sides of the posterior part of the 
body of the vertebrae by two pedicles ; they then expand, and, arching 
backwards, enclose a foramen (neural canal), which serves for the 

rotection of the spinal cord. The upper and lower borders of the 
aminze are rough for the attachment of the ligamenta subflava. The 
_ concavities above and below the pedicles are the intervertebral notches. 

The spinous process stands backwards from the angle of union of the 

lamine. It is the succession of these projecting processes along the 
} middle line of the back, that has given rise to the common designa- 
_ tion of the vertebral column, the spine. The use of the spinous pro- 
_ cess is for the attachment of muscles. The transverse processes project 
one at each side from the laminz of the vertebra; they also are 
intended for the attachment of muscles. The articular processes, 
four in number, stand upwards and downwards from the lamine, 
to articulate with the vertebra above and below. 

_ Cervical Vertebree.—In a cervical vertebra the body is smaller 
‘than in the other regions; it is broad from side to side, con- 
cave on the upper surface and convex below, so that, when articu- 
lated, the vertebree lock the one into the other. The lateral borders 
of the upper surface are produced into prominent ridges, and the 
anterior edge of the lower surface overlaps that of the vertebra 
elow. The lamine are narrow and long, and the included spinal 
oramen large and triangular. . The superior intervertebral notches are 
slightly deeper than the inferior; the inferior being the broadest. 
The spinous process is short and bifid at the extremity, increasing 
n length from the fourth to the seventh. The transverse processes 
we also short and bifid, and deeply grooved along the upper 
urface for the cervical nerves. Piercing the base of the transverse 
ocess is the vertebral foramen, which gives passage to the 
ertebral artery and vein, and vertebral eee of nerves. The 
tery commonly passes only through the vertebral foramina of 
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the six upper vertebra ; the vein more frequently passes through the 
foramina of all seven. The transverse processes in this region are 
formed by two small developments, which proceed, the one from the 
side of the body, the other from the pedicle, and unite near their 
extremities to enclose the circular area of the vertebral foramen. 
The anterior of these processes is the rudiment of a cervical rib ; the 
posterior, the homologue of the transverse processes in the dorsal 
region, The extremities of these developments are the anterior and 


Fic. 83.—A middle cervical vertebra, seen 
upon its upper surface. 1. The body, con- 
cave in the middle, and rising on each 
side into a sharp ridge. 2. The lamina. 
3. The pedicle, rendered concave by the 
superior intervertebral notch. 4. The bifid 
spinous process. 5. The bifid transverse 
process. The number is placed in the 
concavity between the anterior and pos- 
terior tubercle, 6. The vertebral foramen. 
7. The superior articular process, looking 
backwards and upwards. 8. The inferior 
articular process. 


posterior tubercle of the. transverse process.* The articular processes 
are oblique ; the superior looking upwards, backwards, and a little 
inwards ; the inferior downwards, forwards, and a little outwards. 
There are three peculiar vertebra in the cervical region :—The- 
first, or atlas; the second, or axis; and the seventh, or vertebra _ 
prominens. 
The Atlas (named from supporting the head) is a simple ring of 


Fic. 84.—The upper surface of the — 
atlas. 1. The anterior tubercle 
projecting from the anteriorarch. 
2. The articular surface for the 
odontoid process on the posterior 
surface of the anterior arch. 3. 
The posterior arch, withits rudi- 
mentary spinous process. 4. The 
intervertebral notch. 5. The 
transverse process. 6. The verte- 
bralforamen. 7. Superior articu- 
lar surface. 8. Tubercle for the 
attachment of the transverse liga- 
ment. 


bone, without body, and composed of arches and processes. The 
anterior arch is the shortest ; it ‘as a tubercle on its anterior surface, 
for the attachment of the longus colli muscle ; and on its posterio 
aspect a smooth surface, for articulation with the odontoid process 0 
the axis. 

The posterior arch is longer and more slender than the anterior 
and flattened from above downwards ; at its middle is a rudimentary 


* The anterior tubercle of the sixth cervical vertebra is more prominent than 
rest; it has been named the carotid tubercle, from its close relation to the comm 
ie Pe artery, and Chassaignac’s tubercle, from the author who first pointed out 
relation. 


ie ae 


CERVICAL VERTEBRE. 77 


spinous process, which gives origin to the rectus capitis posticus 
minor muscle ; and upon its upper surface, near the articular pro- 
cesses, a shallow groove at each side (sometimes converted into a 
foramen), which represents a superior intervertebral notch, and 
supports the vertebral artery (just before it perforates the dura 
mater) and the first cervical nerve. The intervertebral notches are 
peculiar, from being situated behind the articular processes, instead 
of before them as in the other vertebrae. The transverse processes 
are not bifid ; they are remarkably large and long, and give attach- 
ment to the oblique muscles which rotate the head ; they are pierced 
by the foramina for the vertebral arteries. The articular processes 
are situated on the most bulky and strongest part of the atlas. 
The superior are oval and concave, and look inwards, so as to form 
a kind of cup for the condyles of the occipital bone, and are adapted 
to the nodding movements of the head ; the inferior are circular, 
and nearly horizontal, to permit of the rotatory movements. Upon 
the inner face of the lateral muss which supports the articular pro- 
cesses, is a small tubercle at each side, to which the extremities of 
the transverse ligament are attached, a ligament which divides the 
ring of the atlas into two unequal segments: the smaller and ante- 
rior, for receiving the odontoid process of the axis; the larger and 
posterior, to give passage to the spinal cord and its membranes. 
The Axis (vertebra dentata) is so named from having a process 
shaped like a tooth, forming a pivot upon which the head turns. The 


Fic. 85.—A lateral view of the axis. 1. The body; 
the number is placed on the depression which 
_ gives attachment to the longus colli. 2. The 
odontoid process. 3. The smooth facet on the 
anterior snrface of the odontoid process which 
articulates with the anterior arch of the atlas; 
the facet for the transverse ligament is beneath 
No. 2, where the constriction called the neck of 
the odontoid process is seen. 4. The lamina. 
5. The spinous process. 6. The transverse 
process, pierced obliquely by the vertebral 
foramen. 7. The superior articular surface. 
8. The inferior articular process. 


body is of large size, and supports a strong process, the odontoid 
which rises perpendicularly from its upper surface. The odontoid 
process presents two articulating surfaces ; one on its anterior face, to 
articulate with the anterior arch of the atlas; the other on its pos- 
terior face, for the transverse ligament: the latter surface constricts 
he base of the process, which has given rise io the term neck applied 
to this part. The tip of the odontoid process is often marked by a 
‘spine or ridge which gives attachment to the middle check ligament 
(ligamentum suspensorium dentis). Upon each side of its apex is 
a rough depression, for the attachment of the lateral odontoid or 
check ligaments ; and running down from its base, on the anterior 
surface of the body of the vertebra, a vertical ridge, with a de- 
pression at each side for the attachment of the longus colli muscle. 
The amine are large and strong, and unite posteriorly to form a bifid 
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spinous process, Which is concave beneath, and by its upper surface 
gives attachment to the inferior oblique muscle. The transverse 
processes are rudimentary, not bifid, and project only so far as to 
enclose the vertebral foramen, which is directed obliquely outwards 
instead of perpendicularly as in the other vertebrae. The superior 
articulating processes are situated on the body of the vertebra, at 
each side of the odontoid process. They are circular and nearly 
horizontal, having a slight inclination outwards. The inferior articu- 
lating processes look downwards and forwards, as do the same pro- 
cesses in the other cervical vertebra. The superior intervertebral 
notch is remarkably shallow, and lies behind the articular process as 
in the atlas ; the inferior notch lies in front of the articular process, 
as in the rest of the vertebra. The lower surface of the body is 
convex, and is received into the concavity upon the upper surface of 
the third vertebra. ; 

The Vertebra prominens, or seventh cervical, approaches in char- 
acter the upper dorsal vertebrae. It has received its designation 
from having a very long spinous process, which is single and termi- 
nated by a tubercle, and forms a projection on the back part of the 
neck ; to the extremity of this process the ligamentum nuchez is 
attached. The transverse processes are but slightly grooved along 
the upper surface, have ne a small foramen for the transmission of 
the vertebral vein, and present only a rudimentary bifurcation at 
their extremity. Sometimes the anterior tubercle represents a small 
but distinct rib. ; 

Dorsal Vertebree.—The body of a dorsal vertebra is as long from | 
before backwards as from side to side, particularly in the middle of 


Fic. 86.—Lateral view of a dorsal vertebra, 
1. The body. 2, 2. Articular facets for the 
heads ofribs. 3. The pedicle. 4. The supe- 
rior intervertebral notch. 5. The inferior 
intervertebral notch. 6. The spinous pro- 
cess. 7. The extremity of the transverse 
process, marked by an articular surface for 
the tubercle of a rib. 8. The two superior 
articular processes looking backwards. 9. 
The two inferior articular processes looking 
forwards. 


the dorsal region ; it is thicker behind than before, and marked on 
each side by two half-articulating surfaces for the heads of two ribs, 
Its upper and lower surfaces are somewhat heart-shaped, and are 
nearly flat, but have a slightly sunken centre, with distinct margins 
of dense, smooth bone ; in the recent state this is occupied by a plate 
of cartilage. The pedic/es are strong, and the lamin broad and thick ; 
the spinal foramen small and round, and the inferior intervertebra 
notch of large size ; the superior can scarcely be said to exist. The 
spinous process is long, prismoid, directed very obliquely downwards, 
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and terminated by a tubercle. The transverse processes are large and 
strong, and directed obliquely backwards. Upon the anterior and 
superior aspect of their summits is a small facet for the articulation 
of the tubercle of a rib. The articular processes are nearly vertical, 
the superior facing backwards, slightly upwards and outwards ; the 
inferior forwards, slightly downwards sank inwards, 

The peculiar vertebre in tlie dorsal region are, the first, ninth, 


10 


11 


12 


Fic. 87.—The ninth, tenth, eleventh, and twelfth dorsal vertebre, 
showing their characteristic peculiarities, 


mth, eleventh, and twelfth. The first dorsal vertebra approaches 
ery closely in character the last cervical. The body is broad from 
ide to side, and concave above. It has an entire articular surface 
or the first rib, and a half surface for the second. The superior 
‘ticular processes are oblique, and the spinous process horizontal. 
ninth dorsal vertebra has only one half-articular surface at 
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each side of the upper part of the body. The tenth has a single 
entire articular surface at each side. The eleventh and twelfth 
have each a single entire articular surface at each side; they 
approach in character the lumbar vertebra; their transverse 
processes are very short, and have no articulation with the cor- 
responding ribs. The articular facets are placed partly on the thick 
att strong lamine, and partly on the bodies. The transverse 
processes of the twelfth dorsal vertebra are rudimentary, and are 
marked by three elevations, the external, inferior and superior tubercles, 
corresponding to the transverse, accessory and mammillary tubercles 
of lumbar vertebree ; traces of like tubercles are also observed in the 
tenth and eleventh vertebra. The inferior articular processes of 
the last dorsal are convex and look outwards. 

Lumbar Vertebre.— These are the largest pieces of the vertebral 
column. The body is broad and large, its upper and lower surfaces 
are nearly flat, and present a kidtiey atinpotl outline. The pedicles 
very strong; the lamine short, thick, and broad; the inferior 
intervertebral notches very large, and the spinal foramen large and 
oval. The spinous process is thick and broad. The transverse processes — 


Fic. 88.—Lateral view of a lumbar ver- 
tebra. 1. The body. 2. The pedicle. 
3. The superior intervertebral notch. 
4. The inferior intervertebral notch. 
5. The spinous process. 6. The trans- 
verse process. 7. The superior arti-— 
cular processes. 8. The inferior arti- 
cular processes. 9. The mammillary 
process. 


are slender, pointed, and directed very slightly backwards. The 
superior articular processes are concave, and look backwards and 
inwards ; the inferior convex, looks forwards and outwards. The 
superior are much wider apart than the inferior, and embrace the 
stash pair of the vertebra above. Projecting backwards and up- 
wards from the superior articular process is a convex oval tubercle 
called the mammillary process Sa ag ec and in a well-marke 
vertebra there is at the base of this a smaller tubercle called th 
accessory process (anapophysis). 
The fifth lumbar vertebra differs from the rest in having th 
body very much bevelled posteriorly, so as to be thick in front an 
thin behind ; the transverse processes are thick and large, the low: 
articular processes are wider apart than the upper, and the lamin 
project into the spinal foramen on each side. 
General Considerations.—Viewed as a whole, the vertebr 
column represents two pyramids applied base to base, the superi 
being formed by all the vertebra from the second cervical to the 
lumbar, the inferior by the sacrum and coeccyx. Examined m 
attentively, it will be seen to be composed of four irregular pyrami 
applied to each other by their smaller extremities re by their b 
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The smaller extremity of the uppermost pyramid is formed by the 
axis, or second cervical vertebra; and its base, by the first dorsal. 
The second pyramid is inverted ; having its base at the first dorsal, 
and the smaller end at the fourth. The third pyramid commences 
at the fourth dorsal, and gradually enlarges to the fifth lumbar. The 
fourth pyramid is formed by the sacrum and coccyx. 

The bodies of the vertebrae are broad in the cervical region ; 
narrowed almost to an angle in the middle of the dorsal, and again 
broad in the lumbar region. 

The arches are broad and imbricated in the cervical and dorsal 
regions, the inferior border of each overlapping the superior of the 
next ; in the lumbar region an interval is left between them, A 
considerable interval exists between the cranium and atlas, and 
another between the last lumbar vertebra and sacrum. 

The spinous processes are horizontal in the cervical, and become 
gradually oblique in the upper part of the dorsal region. In the 
middle of the dorsal region they are nearly vertical, and imbricated ; 
towards its lower part they assume the direction of the lumbar spines, 
which are quite horizontal. 

The transverse processes, although very prominent in the atlas, 
become almost rudimentary in the axis; they then gradually in- 
crease in length to the first dorsal vertebra. In the dorsal region 
they project obliquely backwards, and diminish suddenly in length 
in the eleventh and twelfth vertebrae, where they are very small. In 
the lumbar region they suddenly increase in size, the last lumbar 
being especially large and strong. 

__ The intervertebral foramina formed by the juxtaposition of the 
intervertebral notches are smallest in the cervical region, and gra- 
dually increase to the last lumbar. 

On each side of the spinous processes, and extending the whole 
length of the column, is the vertebral groove, which is shallow and 
broad in the cervical, and deeper and narrower in the dorsal and 
lumbar regions. It lodges the principal muscles of the back. 

Curves of the Vertebral Column.—Viewed from the side, the 
vertebral column presents several curves, the principal of which is 
‘situated in the dorsal region, the concavity looking forwards. In the 
cervical and lumbar regions the column is convex in front ; and in 
the pelvis an anterior concave curve is formed by the sacrum and 
eoceyx. The dorsal curve is due to the bodies of the vertebree in 
that region being thicker behind than in front ; the cervical curve 
depends on the greater thickness of the intervertebral substance in 
front, and the lumbar curve results in the lower part from the thick- 
ness of the body of the last vertebra anteriorly, and in the upper part 
from the intervertebral substance being thicker in front. Besides the 
antero-posterior curves, a slight lateral curve sometimes exists in the 
dorsal region, having its convexity towards the right side. It is 
probably caused by habitual faulty posture in working at trades, 
associated with the use of the right hand. 

_ Development.—The vertebre are developed by three primary and 
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Fic 89.—Posterior and lateral view of spinal column. 
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five secondary centres or epiphyses. The primary centres are, one 
for each lamina, and one for the body ; the epiphyses, one for the 
apex of the spinous process, one for that of each transverse process, 
one for the upper and one for the under surface of the body. Excep- 
tions to this mode of development are met with in the atlas, axis, 
vertebra prominens, and lumbar vertebrae. The atlas has three 
centres ; one for each lateral mass, and one (sometimes two) for the 
anterior arch. The awis has six ; one (sometimes two) for the body ; 
two placed side by side in the base of the odontoid process, and a 
third at its tip ; lastly, one for each lamina. The vertebra prominens 
has two additional centres for the anterior or costal segments of the 
transverse processes, and the lumbar vertebre, two for the mammillary 
processes. 

The primary centres of the vertebrae make their appearance during 
the seventh or eighth week of embryonic existence, the lamine being 
somewhat in advance of the body. From the laminz are produced 
the spinous, transverse, and articular processes, and the sides of the 
body ; they unite, to complete the arch, one year after birth, and 
with the body during the fifth year. The epiphyses for the extremi- 
ties of the spinous and transverse processes make their appearance at 
fifteen or sixteen, and become united to the rest of the bone between 
twenty and twenty-five. The epiphyses of the body are somewhat 

later in appearance, and are consolidated between the periods of 
twenty-five and thirty years of age. 

The ossific centres for the lateral masses of the atlas appear at 
the same time as those of the other vertebrae ; they unite posteriorly 

at the end of the second year. The one or two centres of the anterior 
arch appear during the first year, and become consolidated with the 
lateral pieces during the fifth or sixth year, The azis develops its 
“lateral pieces at the same time as the other vertebra ; they join 
osteriorly soon after birth, and with the body during the fourth or 
ith year. The centres for the body and odontoid process appear 
during the sixth month, and are consolidated during the third year. 
‘The body of the axis is more largely developed at birth than that of 
‘the other vertebrae. The costal segments of the vertebra prominens 
pear during the sixth month, and become united to the body at 
the fifth or sixth year ; they sometimes remain permanently separate, 
and constitute cervical ribs. The lumbar vertebre have separate 
centres for the mammillary processes, but the transverse process of 
e first lumbar is sometimes developed altogether from a separate 
entre, and may remain permanently separate, in that case forming 
t lumbar rib. 
_ The ossification of the arches of the vertebrae commences from 
bove, and proceeds gradually downwards ; hence arrest of develop- 
ment gives rise to spina bifida, generally in the loins. Ossification 
f the bodies, on the contrary, commences near the centre, and pro- 
eeds towards the extremities of the column ; hence imperfection of 
the bodies occurs either in the upper or lower vertebree. 
Attachment of Muscles.—To the atlas are attached nine pairs 
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of muscles, the longus colli, rectus anticus minor, rectus lateralis, 
rectus posticus minor, obliquus superior and inferior, splenius colli, 
levator anguli scapule, and first intertransverse. 

To the axis are attached eleven pairs—viz., longus colli, inter- 
transverse, obliquus inferior, rectus posticus major, sic Aone semi- 
spinalis colli, multifidus spine, levator anguli scapulz, splenius colli, 
transversalis cervicis, and scalenus medius. 

To the remaining vertebre collectively, thirty-one pairs and one 
single muscle—viz., posteriorly, trapezius, latissimus dorsi, levator 
anguli scapule, rhomboideus minor and major, serratus posticus 
superior and inferior, splenius, sacro-lumbalis, longissimus dorsi, 
spinalis dorsi, cervicalis ascendens, transversalis cervicis, trachelo- 
mastoid, complexus, semispinalis dorsi and colli, multifidus spine, 
interspinal, intertransverse, levatores costarum : anteriorly, rectus 
anticus major, longus colli, scalenus anticus, medius, and posticus, 
psoas magnus, psoas parvus, quadratus lumborum, diaphragm, 
obliquus internus and transversalis. 

The SACRUM is a triangular bone, situated at the lower extremity 
of the vertebral column, and formed by the consolidation of five 


Fic. 90.—The sacrum seen upon its anterior 
surface. 1, 1. Transverse lines marking the 
original constitution of the bone of five 
pieces. 2, 2. Anterior sacral foramina. 3. 
Promontory of the sacrum. 4. Auricular 
surface to articulate with the ilium. 5. The 
sharp edge to which the sacro-ischiatic liga- — 
ments are attached, 6. The vertebral articu- 
lar surface. 7. The broad triangular surface 
which supports the psoas muscle and lumbo- 
sacral nerve, 8. Articular process of the right 
side. 9. Inferior extremity, or apex of the 
sacrum. ro. One of the sacral cornua. 11. 
The notch which is converted into a foramen 
by the coceyx. 


; 


false vertebrae. It is divisible into an anterior and posterior surface, 
two lateral and a superior border, and an inferior extremity. 
The anterior surface is concave, and marked by four transverse 
lines, which indicate its original constitution of five separate pieces. 
At the extremities of these lines, on each side, are, the four anterior 
sacral foramina, which diminish in size from above downwards, and 
transmit the anterior sacral nerves. The ridges between the anterior 
sacral foramina give attachment to the pyriformis muscle. The 
projection of the superior piece is the sacro-vertebral angle or pro- 
montory. 
The posterior surface is narrower than the anterior, and convex, 
On a middle line is a rough crest, formed by the rudiments of fo 
spinous processes, the fifth remaining undeveloped, and exposing th 
lower termination of the sacral canal. Immediately external to an 
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parallel with the median crest, is a range of five small tubercles 
which represent the articular processes of the true vertebrae ; beyond 
these is a shallow groove in which the four posterior sacral foramina 
open, and farther outwards, a range of five tubercles corresponding 
with the transverse processes of the lumbar vertebrae. The lowest 
pair of articular tubercles bound on each side the termination of 
the sacral canal, and send each a process downwards to articulate 
with the coceyx. The two descending processes are the sacral cornua. 
The posterior sacral foramina are smaller than the anterior, and 
transmit the posterior sacral nerves. Of the posterior transverse 
tubercles the first corresponds with the angle of the superior border 
of the bone ; the second is small, and enters into the formation of 
the sacro-iliac articulation ; the third is large, and gives attachment 
to the oblique sacro-iliac ligament ; the fourth and fifth are smaller, 
and serve for the attachment of the sacro-ischiatic ligaments. 

The lateral border of the sacrum presents superiorly a broad and 


.Fia. 9r.—Posterior view of the sacrum. 1, 1. 
The four rudimentary spinous processes. 
2. Thesacralcanal. 3, 3. Rudimentary arti- 
cular processes. The lowest of these pro- 
cesses, with the corresponding process of 
the opposite side, 4, are the sacral cornua. 
5,5, The four posterior sacral foramina. 
6, 6. Posterior transverse tubercles. 7. The 
auricular surface. 8. Sharp edge for the 
attachment of the sacro-ischiatic ligaments. 
9. Surface for articulation with the body of 
the last lumbar vertebra. 10, 10. Articu- 
lating facets of the articular processes. 
rr. Apex of thesacrum by which itarticulates 
with the coccyx. 12. Rough surface for 
the attuchment of the posterior sacro-iliac 
ligaments. 


ear-shaped (auricular) surface to articulate with the ilium; and 
inferiorly a sharp edge, to which the greater and lesser sacro-ischiatic 
ligaments are attached. The back part of this border is marked by 
rough prominences and deep depressions for the posterior sacro-iliac 
ligaments. 

_ On the superior border, in the middle line, is an oval articular 
surface, corresponding with the under part of the body of the last 
lumbar vertebra ; and on each side a broad triangular surface, which 
upports the lumbo-sacral nerve and psoas magnus muscle. Immedi- 
tely behind the vertebral articular surface is the triangular entrance 
f the sacral canal; and, on each side of this opening, an articular 
rocess, which looks backwards and inwards, like the superior arti- 
ar processes of the lumbar vertebrae. In front of each articular 

ocess is an intervertebral notch. ; 

The inferior extremity of the bone presents a small oval surface 
vhich articulates with the coceyx ; and on each side a notch, which, 
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with a corresponding notch in the upper border of the coceyx, 
forms the foramen for the transmission of the fifth sacral nerve. 

The sacrum presents some variety in respect of curvature, and of 
the number of pieces which enter into its structure. The curve is 
often very slight, and situated only near the lower part of the bone ; 
while in other subjects it is considerable, and occurs at the middle 
of the sacrum. It is sometimes composed of six pieces, more rarely 
of four, and, occasionally, the first and second pieces remain perma- 
nently separate. The female sacrum is wider and shorter than the 
male, its curvature is less, and is almost confined to the lower part of 
the bone ; it also forms a greater angle with the rest of the verte- 
bral column. 

Development.—By thirty-five points of ossification ; five for each 
of the first three pieces—viz., one for the body, one for each lateral 
portion, and one for each lamina; and three for each of the last 
two—namely, one for the body and one for each lateral portion. In 
the progress of growth, and after puberty, fourteen epiphyseal centres 
are added—namely, two for the surfaces of each body, one for each 
auricular surface, and one for the thin edge of each lateral border. 
Ossification begins in the bodies of the sacral pieces somewhat later 
than in those of the true vertebra ; the first three appearing during 
the eighth and ninth week, and the last two at about the middle of 
intra-uterine existence. Ossification of the lamin takes place during 
the interval between the sixth and ninth month. The epiphyses for 
the upper and under surface of the bodies are develo uring the 
interval between the fifteenth and eighteenth year; and for the © 
auricular and marginal piece, after twenty. The two lower vertebral _ 
pieces, although the last to iad are the first to be completed 
(between the fourth and fifth year), and unite by their bodies, — 
The union of the bodies takes place from below upwards, and 
finishes between the twenty-fifth and thirtieth year with the first 
two pieces. 

Articulation.—With four bones ; the last lumbar vertebra, ossa 
innominata, and coccyx. 

Attachment of Muscles.—To seven pairs ; in front, pyriformis ; 
on the side, coccygeus; and behind, gluteus maximus, latissimus 
dorsi, erector spine, and 
multifidus spine. 

The COCCYX (koxkv€, 
cuckoo, resembling 
cuckoo’s beak) is com- 
posed of four small pieces, 
which form the caud 
termination of the ver. 
tebral column. ° Th 
superior piece is broa 

y and expands laterally int 
two transverse processes ; it is surmounted by an oval articul 
surface and two cornua, the former to articulate with the apex ¢ 


Fic. 92.—Front view of 
the cocecyx. 1, 2, 3, 4. 
The four pieces of the 
bone. 5, 5. The trans- 
verse processes of the 
first piece. 6. Articu- 
lar surface for the ex- 
tremity of the sacrum. 
7,7. The cornua which 
articulate with the 
sacral cornua. 
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the sacrum, the latter with the sacral cornua. The lateral wings 
sometimes become connected with the sacrum, and convert the 
notches for the fifth pair of sacral nerves into foramina, The 
remaining three pieces diminish in size from above downwards. 
The te of the bone are narrow, and give attachment to the 
coccygeus muscle ; the inferior extremity is rounded, and has at- 
tached to it the fibres of the external sphincter ani. 

Development.—By four centres, one for each piece, but, occa- 
sionally, one of the upper three pieces has an alldsticaial centre. 
Ossification commences in the first piece soon after birth ; in the 
second, between five and ten years; in the third, between ten and 
fifteen ; and in the fourth, between fifteen and twenty. The pieces 
unite at an earlier period than the bodies of the sacrum, the first two 
pieces first, then the third and fourth, and lastly the second and 
third. Between forty and sixty years, the coccyx becomes consoli- 
dated with the sacrum; this event taking place later in the female 
than in the male. 

Articulations.—With the sacrum. 

Attachment of Muscles.—To three pairs, and one single muscle ; 
on each side the coccygeus, behind the gluteus maximus, in front the 
levator ani, at the tip the sphincter ani. 


OF THE SKULL. 


The skull is divisible into two parts, the cranium and the face ; 
the former being adapted, by its form, structure, and strength, to 
contain and protect the brain ; the latter, the chief organs of sense, 

The Cranium is composed of eight separate bones—viz., the 


Occipital, Two st alas 
Two parietal, Sphenoid, 
Frontal, Ethmoid. 

q OCCIPITAL BONE. 


: This bone is situated at the posterior part and base of the cranium. 
_ It is trapezoid in figure, and divisible into two surfaces, four borders, 
and four angles. 

_ External Surface.—Is convex from above downwards and from 


side to side. Crossing the middle of the bone transversely, from 


in the diagram, commonly consists of an upper and lower line with 
2 smooth surface between them. The upper is called the highest 
curved line, and the lower the superior curved line. In the middle of 
the latter is a projection called the external occipital protuberance, for 
the attachment of the ligamentum nuche ; and descending from it a 
nall vertical ridge, the external occipital crest. Above and below 
e superior curved line the surface is rough, for the attachment of 

muscles. About three-quarters of an inch below the superior curved 


one lateral angle to the other, is a prominent ridge, which, as shown - 
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line is another transverse ridge, the inferior curved line, and beneath 
the latter the foramen magnum. On each side of the foramen magnum, 
nearer its anterior than its posterior segment, and encroaching some- 
what upon the opening, is-an oblong articular surface, the condyle, 
for articulation with the atlas. The condyles approach towards each 
other anteriorly, their articular surfaces looking downwards and 
outwards. Directly behind each condyle is an irregular fossa, and, 
sometimes, a small opening, the posterior condylar foramen, for the 
transmission of a vein to the lateral sinus. In front of the condyle 
is the anterior condylar forumen, transmitting the hypoglossal nerve ; 
on the outer side of each condyle, a projecting ridge, the transverse 
or jugular process, excavated in front by a notch (jugular notch) which 
forms part of the jugular foramen ; and directly behind the ridge, 
and forming its posterior boundary, a prominent process, the jugular 
tubercle. In front of the foramen magnum is a thick square mass, 


Fic. 93.—External surface of the oc- 
cipital bone. x1. Superior curved 
line. 2. External occipital pro- 
tuberance. 3. External occipital 
crest. 4. Inferior curved line. 
5. Foramen magnum, 6. Condyle 
of the right side. 7. Posterior 
condylar fossa, in which the pos- 
tericr condylar foramen is found. 
8. Anterior condylar foramen con- 
cealed by the margin of the con- 
dyle. g. Transverse process ; this 
process on the internal surface — 
of the bone forms the jugular © 
eminence. 10. Jugular notch, — 
forming part of the jugular fora- — 
men. 11. Basilar process, 12. . 
Rough projections into which the — 
odontoid ligaments are inserted. 

j 


the basilar process, and in its centre a small tubercle, the pharyngeal 
tubercle or spine, for the attachment of the tendinous raphé and 
superior and middle constrictor muscles of the pharynx. 7 

Internal Surface.—The internal surface is concave from side to 
side and from above downwards ; it is divided by a crucial ridge into» 
four fosse, the two superior or cerebral fosse lodging the posterior 
lobes of the cerebrum, the two inferior or cerebellar, the lateral 
lobes of the cerebellum. The superior arm of the crucial ridge is 
grooved for the superior longitudinal sinus, and gives attachment 
to the falx cerebri; the inferior arm is sharp and prominent for the 
‘attachment of the falx cerebelli, and slightly grooved for the two 
occipital sinuses. The transverse ridge gives attachment to the 
tentorium cerebelli, and is deeply grooved for the lateral sinuses. 
At the point of meeting of the four arms is a projection, the internal 
occipital protuberance. The convergence of the four grooves forms a 
slightly depressed fossa (usually situated to the right of the internal 
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occipital protuberance), upon which rests the toreular Herophili. In 
the centre of the basilar portion of the bone is the foramen magnum, 
oblong in form, and larger behind than before, transmitting the 
spinal cord and its membranes, the spinal accessory nerves, and 
vertebral and posterior meningeal arteries, and having its anterior 
constricted portion occupied by the tip of the odontoid process of the 
axis. Upon the lateral margins of the foramen magnum are two 
rough eminences, which give attachment to the odontoid ligaments, 
and immediately above these, the openings of the anterior condylar 
foramina. In front of the foramen magnum is the basilar process, 
grooved on its surface for supporting the medulla oblongata, and 
along each lateral border for the inferior petrossal sinus. On each 
side of the foramen magnum is a groove, for the termination of the 
lateral sinus ; a smooth surface, which forms part of the jugular 


Fic. 94:—Internal surface of the occi- 
pitalbone. 1. Left cerebral fossa. 
2. Left cerebellarfossa. 3. Groove 
for the posterior part of the supe- 
riorlongitudinal sinus. 4. Spine 
for the falx cerebelli, and groove 
for the occipital sinuses. 5. Groove 

_ for the left lateral sinus. 6. In- 
ternal occipital protuberance. 7. 
Foramen magnum. 8. Basilar 
process, grooved for the medulla 
oblongata. g. Termination of 
the. groove for the lateral sinus, 

- bounded externally by the jugular 
eminence. 1o. Jugular fossa; this 
fossa is completed by the petrous 
| omen of the temporal bone. 1:1. 

uperior border. 12. Inferior 
border. 13. Border which arti- 
culates with the petrous portion 
of the temporal bone, grooved 
by the inferior petrosal sinus. 
14. Anterior condylar foramen. 


fossa ; and a projecting process, which divides the two, and is called 
the jugular eminence. Into the jugular fossa will be seen opening 
the posterior condylar foramen. 

The superior borders are strongly serrated, and assist in forming 
the lambdoidal suture; the inferior are rough, not serrated, and 
articulate with the mastoid portion of the temporal bones. The 
jugular eminence and side of the basilar process articulate with the 
petrous portion of the temporal bone, and the intervening space, 
which is irregularly notched, forms the posterior boundary of the 
jugular foramen, or foramen lacerum posterius, 

_ The angles of the occipital bone are, the superior, inferior, and 
o lateral. The superior angle is received into the interval formed 
yy the union of the posterior and superior angles of the parietal 
nes, and corresponds with that portion of the fetal head which is 


called the posterior fontanelle, The inferior angle is the extremity — 
of the basilar process, which in the adult is united with the sphenoid. 
The lateral angles, at each side, project into the interval formed by 
the articulation of the posterior and inferior angle of the parietal — 
with the mastoid portion of the temporal bone. 

Development.—By seven centres ; four for the four parts of the 
expanded portion divided by the crucial ridge, one for each condylar 
part and one for the basilar portion, Ossification commences in the 
expanded portion of the bone during the eighth week. At birth the 
bone consists of four distinct pieces, called respectively supra- occipital, — 
two ex-occipitals, and basi-occipitul, the division between the basi- — 
occipital and each ex-occipital passing through the anterior third of 
the condyles. The three first unite during the third or fourth year, 
the last joins them about the fourth to the sixth year. After twenty- 
five the basilar process unites with the body of the sphenoid. The 
part above the occipital protuberances is developed from membrane, 
the rest from cartilage. é 

Articulations.—With six bones; two parietal, two temporal, 
sphenoid, and atlas. 

Attachment of Muscles.—To twelve pairs ; to the superior curved 
line, the occipito-frontalis, trapezius and sterno-mastoid ; to the 
rough space between the curved lines, complexus, and splenius capitis ; 
to the space between the inferior curved line and foramen magnum, 
the rectus posticus major and minor, and obliquus superior ; to the — 
transverse process, the rectus lateralis; and to the basilar process, the — 
rectus anticus major and minor, and superior and middle con- 
strictors of the pharynx. 


PARIETAL BONE. 


The parietal bone (parties, a wall) is situated at the side and 
vertex of the skull ; it is quadrilateral in form, and divisible into an 
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Fic. 95.—External surface of the 
left parietal bone. 1. Superior 
or saggital border. 2. Inferior 
or squamous border. 3. An- 
terior or coronal border. 
Posterior or lambdoidal bor- 
der. 5. Upper temporal crest 
the figure is situated imme- 
diately in front of the parie’ 
eminence. 6, The parietal fo: 
amen, unusually large in th 
bone from which this figur 
was drawn. 7. Anterior in 
ferior angle. 8. Posterior 
ferior angle. 
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external and internal surface, four borders, and four angles. "7 
superior border is straight, to articulate with its fellow of 
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opposite side. The inferior border is arched and thin, to articulate 
with the temporal bone. The anterior border is concave, and the 
posterior somewhat convex. 

External Surface.—Crossing the bone in a longitudinal direction 
from the anterior to the posterior border, is an arched line, the tem- 
poral crest, to which the temporal fascia is attached. Beneath this 
in well-marked specimens, and separated from it by a very narrow 
interval, is a second line limiting the attachment of the temporal 
muscle. In the middle of these lines, and nearly in the centre of the 
bone, is the projection called the parietal eminence, which marks the 
centre of ossification. Above the temporal crest the surface is rough, 
and covered by the aponeurosis of the occipito-frontalis ; below the 
crest the bone is smooth, for the attachment of the fleshy fibres of 
the temporal muscle. Near the superior border of the bone, and at 
about one-third from its posterior extremity, is the parietal foramen, 
which transmits a vein to the superior longitudinal sinus. This 
foramen is often absent. 

Internal Surface.—The internal table is smooth ; it is marked 
by numerous furrows, which lodge the ramifications of the middle 


Fig. 96.—Internal surface of the left 
parietal bone. 1. Superior, or sagit- 
tal border. 2. Inferior, or squam- 
ous border. 3. Anterior, orcoronal 5 
border. 4. Posterior, or lamb- & 
doidal border. 5. Part of the 
groove for the superior longitu- 

_ dinal sinus. 6. Internal termina- 

tion of the parietal foramen. 7. 

_ Anterior inferior angle of the bone, 

_ on which is seen the groove for 
_ the trunk of the middle meningeal 

_ artery. 8. Posterior inferior angle, 

- on which is seen a portion of the 

_ groove for the lateral sinus, 
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eningeal artery, and by irregular depressions called digital fossee, 
which correspond with the convolutions of the brain. Along the 
pper border is part of a shallow groove, completed by the opposite 
rietal bone, which serves to contain the superior longitudinal 
nus. Near this groove, some slight pits, which lodge the Pacchio- 
nian bodies, are also observable, 

The anterior inferior angle is thin and lengthened, and articulates 
with the tip of the great wing of the sphenoid bone. Its inner 

face is deephy grooved for the middle meningeal artery ; the 
oove being frequently converted into a closed canal. The posterior 
wferior angle is thick, and presents a broad and shallow groove for 
the lateral sinus. 


- *- 
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Development.— Ossified in membrane from a single centre which 
appears in the parietal eminence in the seventh week. At the time 
of birth the superior angles are unossified, and intervals are thus 
left between the parietal and frontal in front, and the parietal and 
occipital behind ; these are called the anterior and posterior fonta- 
nelles. 

Articulations.—-With jive bones; with the opposite parietal, 
occipital, frontal, temporal, and sphenoid. 

Attachment of Muscles.—To one only, the temporal. The 
aponeurosis of the occipito-frontalis glides over its upper surface. 


FRONTAL BONE. 


The frontal bone bears some resemblance in form to the under 
valve of a scallop-shell. It is situated at the anterior part of the 
cranium, forming the forehead, and assisting in the construction of 
the roof of the orbits and nose. Hence it is divisible into a superior 
or frontal portion, and an inferior or orbito-nasal portion. Each of 
these portions presents for examination an external and internal 
surface, borders, and processes. 

External Surface.—At about the middle of each lateral half of 
the frontal portion is a projection, the frontal eminence. Below these 


Fic. 97.—External surface of the 
frontal bone. 1. Situation of 
the frontal eminence of the 
right side. 2. Superciliary 
ridge. 3. Supraorbital ridge. 
4. External angular process, 
5. Internal angular process. 
6. Supraorbital notch, for the 
transmission of the supra- 
orbital nerve and artery. 7. 
Glabella. 8. Temporal crest, 
commencing from the external 
angular process (4). 9. Part of 
the temporal fossa. 10, Nasal 
spine. 


points are the superciliary ridges, large towards their inner termina- 
tion, where they become continuous with the nasal tuberosity, and 
becoming gradually smaller as they arch outwards :, they suppo 

the eyebrows. Beneath the superciliary ridges are the sharp and 
prominent arches which form the upper margin of the orbits, the 
supraorbital ridges. Externally the supraorbital ridge terminates in 
the external angular process, internally in the internal angular process ; 


PEATE 2, 


“il iAH i" Mi Hl 


‘ SUPRA.ORB.NOTCH Jaa) 


ai 
orBic. PALF/e 


FORAMEN CACUM’, 


NASAL SPINE, 


FRONTAL BONE. 93 


at the inner third of this ridge is a notch, sometimes converted into 
a foramen—the swpraorbital notch, which gives passage to the supra- 
orbital artery, veins, and nerve. Between the two superciliary dives 
is a projection, the glabella ; this portion of the bone denotes by its 
prominence the situation of the frontal sinuses. Extending upwards 
and backwards from the external angular process is a sharp ridge, 
the commencement of the temporal crest, and beneath the ridge a 
depressed surface, forming part of the temporal fossa, and giving 
attachment to the temporal muscle. 

The orbito-nasal portion of the bone consists of two thin processes, 
the orbital plates, which form the roof of the orbits, and an interven- 
ing notch which lodges the ethmoid bone, and is called the ethmoidal 
Jissure. The edges of the ethmoidal fissure are hollowed into cavities, 
which, by their union with the ethmoid bone, complete the eth- 
moidal cells. Crossing these edges transversely are two small grooves, 
which are converted into canals by articulation with the ethmoid : 
these are the anéerior and posterior internal orbital (or ethmoidal) 
canals; they open on the inner wall of the orbit,—the anterior 
transmitting the anterior ethmoidal vessels and nasal nerve, the 
posterior giving passage to the posterior ethmoidal vessels. At the 
anterior termination of these edges are the irregular openings which 
lead into the frontal sinuses ; and between the two internal angular 
processes is a rough excavation which receives the nasal bones, and 
a projecting process, the nasal spine. On each orbital plate, imme- 
diately beneath the external angular process, is a shallow depression 
which lodges the lachrymal gland ; and beneath the internal angular 
process a small pit (trochlear fossa), sometimes a tubercle, to which 
the cartilaginous pulley of the superior oblique muscle of the eye is 
attached. 

Internal Surface.—Along the middle line of this surface is a 
grooved ridge, the edges of the ridge giving attachment to the falx 
cerebri, the groove lodging the superior longitudinal sinus, At the 
commencement of the ridge is an opening, sometimes completed by 
the ethmoid bone, the foramen cecum. This opening lodges a process 
of the dura mater, and occasionally gives passage to a small vein 
which communicates with the nasal veins. On each side of the 
vertical ridge are some slight depressions which lodge the Pacchio- 

nian bodies, and branching grooves for meningeal vessels. There 
are also numerous shallow depressions called digital fosse, which 
correspond with the convolutions of the anterior lobes of the 
cerebrum ; these are especially distinct on the orbital plates. 

The superior border is thick and Piblges serrated, bevelled at the 
expense of the internal table in the middle, where it rests on the 
junction of the two parietal, and at the expense of the external table 
on each side where it receives the lateral pressure of those bones. 
The inferior border is thin, irregular, and squamous, and articulates 
ith the sphenoid bone. 

- Development.—By two centres, one for each lateral half, which 
ppear in the orbital arches about the seventh week. The two 
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pieces are separate at birth, and unite by suture during the first 
year, the suture sometimes remaining permanent through life, 
frontal suture. The frontal sinuses make their appearance during 


Fic. 98.—Internal surface of the 
frontal bone; the bone is raised 
to show the orbito-nasal portion. 
1. Grooved ridge for the lodg- 
ment of the superior longitu- 
dinal sinus and attachment of 
the falx. 2 Foramen caecum, 
3. Superior or coronal border of 
the bone; the figure is situated 
near that part which is bevelled 
at the expense of the internal 
table, 4. Inferior border of the 
bone, _ 5. Orbital plate of the 
left side. 6, Cellular border of 
the ethmoidal fissure. The fora- 
men cecum (2) is seen through 
the ethmoidal fissure. 7. An- 
terior and posterior internal or- 
bital foramen. 8. Nasal spine. 
g. The depression for the lach- 
rymal gland. ro. Depression for 
the pulley of the superior oblique 
muscle of the eye; immediately 
to the left of this number is the 
supraorbital notch, and to its 
right the internal angular pro- 

cess. 11. Opening leading into the frontal sinuses; the leading line crosses the 

internal angular process. 12, External angular process. The corresponding parts 
are seen on the other side of the figure. 


the seventh year, and increase in size until old age. This bone is — 
entirely developed in membrane. | 
Articulations.—With twelve bones: two parietal, sphenoid, eth- : 


Fic. 99.—Shows articulation of nasal spine of frontal 
with neighbouring bones. 1. Nasal. 2. Nasal spine 
of frontal. 3. Nasal process of superior maxillary. — 
4. Central lamella of ethmoid. 5. Lateral mass of 
ethmoid. 6. Anterior ethmoidal cell. 7. Superior 
meatus, 


moid, two nasal, two superior maxillary, two lachrymal, and two- 
malar. 

Attachment of Muscles.—To three pairs : corrugator supercilii, 
to the inner end of the superciliary ridge ; temporal to the temporal 
fossa ; and orbicularis palpebrarum, to the internal angular process. 


TEMPORAL BONE. , 

The temporal bone is situated at the side and base of the skull 
and contains in its interior the organ of hearing. It is divisibl 
into a squamous, mastoid, and petrous portion. a 
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The Squamous portion (squama, a scale), forming the anterior 
part of the bone, is thin, translucent, and contains no diploé. On its 
external surface it is smooth, gives attachment to the fleshy fibres 
of the temporal muscle, and is marked by a small groove running 
almost vertically upwards, for the posterior deep temporal artery. 
It has projecting from it an arched and lengthened process, the zygoma 
(from ¢vyds, a'yoke, because it joins the temporal and malar bones 
together), which, as it passes forwards, becomes twisted in itself. 
Near the commencement of the zygoma, upon its lower. border, is 
a projection called the tubercle, to which is attached the external 
lateral ligament of the lower jaw, and continued horizontally in- 
wards from the tubercle, a rounded eminence, the eminentia articu- 
laris. The process of bone which is continued from the tubercle 
of the zygoma into the eminentia articularis is the inferior root of 
the zygoma. The superior root is continued upwards from the upper 


~ 


Fic. too.—External surface of the eat. 
mporal bone of the left side. - Q 
1. Squamous portion. 2. Mastoid rte 
portion. 3. Extremity of the pet- j 
rous portion. 4. The zygoma. 
5. Indicates the tubercle of the 
zygoma, and at the same time its 
anterior root turning inwards to 
_ form the emineuntia articularis. 
_ 6. Superior root of the zygoma, 
forming the posterior part of the 
temporal crest. 7. Middle root of 
_ the zygoma, terminating abruptly 
at the glenoid fossa. 8. Mastoid 
foramen. g. External auditory 
meatus, surrounded by the andi- 
tory process. to. The digastric 
fossa, situated immediately to 
the inner side of (2) the mas- 
_ toid process. 11. Styloid process. 
_ 12. Vaginal process. 13. Fissure 
_ of Glaser ; the leading line from 
this number crosses the rough posterior portion of the glenoid fossa. 14. The 
"opening and part of the groove for the Eustachian tube. 


order of the zygoma, and forms the posterior part of the temporal 
est (supra-mastotl crest), serving by its projection to mark the 
ivision of the squamous from the mastoid portion of the bone ; 
ad the middle root, called also post-glenoid process, passes inwards 
d backwards, and terminates abruptly at a narrow fissure, the 
sure of Glaser. The upper border of the zygoma is thin and 
arp, and has attached to it the fibres of the temporal fascia ; the 
wer border is thick, and gives origin to some fibres of the masseter 
iscle. The internal surface of the squamous portion is marked by 
veral shallow fossze, which correspond with the convolutions of the 
ebrum, and by a furrow for the posterior branch of the middle 
mingeal artery. The superior or squamous border is very thin, and 
velled at the expense of the inner surface, so as to overlap the 
yer and arched border of the parietal bone. The inferior border 
a a dentated to articulate with the spinous process of the 
enoid bone. 


ty 
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The Mastoid portion (ards eidos, nipple-like) forms the posterior 
part of the bone ; it is thick and hollowed between its tables into 
numerous cavities. Those situated near the apex and back part of 
the bone are small and generally filled with marrow ; the upper and 
anterior cavities, much larger in size, contain air, and are in com- 
munication with the tympanic cavity. One of the latter, larger 
and more constant than the rest, is named the mastoid antrum. On 
its external surface the mastoid portion is rough for the attachment 
of muscles, and near the posterior border of the bone is an irregular 
opening, sometimes large, and sometimes so small as to be almost 
indistinguishable, called the mastoid foramen, which transmits a 
vein to the lateral sinus, and a small artery to the dura mater. The 
inferior part of the mastoid portion is round and si eee the 
mastoid process, Directly to the inner side of, and partly concealed 
by it, isa deep groove, the digastric fossa, for the digastric muscle, and 
a little more internally the occipital groove, which lodges the occipital 
artery, a branch of the external carotid. On its internal surface the 
mastoid portion presents a broad and shallow groove ( fossa ena 
for the lateral sinus, and terminating in this groove the internal 
opening of the mastoid foramen. The superior border of the mastoid 


Fic. ror.—Section of the temporal bone, right side, 
showing the curved direction of the external audi- 
tory meatus. 1, Edge of the auditory process, 
2. Groove into which the membrana tympani is 
inserted. The obliquity of the line from 2 to 
indieates the oblique termination of the meatus, 
and the consequent oblique direction of the mem- 
brani tympani. 4, 4. Cavity of the tympanum. 
5. Opening of the Eustachian tube. 6. Partof the 
aqueeductus Fallopii. 7. Part of carotid canal. 


portion is dentated, and articulates with the posterior inferior angle 
of the parietal bone ; its posterior border is thick, and less serrated, 
and articulates with the inferior border of the occipital bone. 

The external auditory meatus is a slightly curved canal, about ha 
an inch in length, and rather longer on its floor than on its roof; 
it is narrower in the middle than at either end, and is broadest 
in its horizontal diameter, and terminates at the outer wall of the 
tympanum by an abrupt oval border. Within the margin of thi 
border is a groove for is insertion of the membrani tympani. 

The Petrous portion of the temporal bone is named from i 
extreme hardness and density (aérpos, a rock). It is a three-side 
pyramid, projecting horizontally forwards into the base of the skul 
the base being partly applied against the internal surface of th 
— and mastoid portions, and partly ety: as the openin 
ot the ear ; its apex is received into the triangular interval betwe 
the spinous process of the sphenoid and the basilar process of | 
occipital bone. For convenience of description it is divisible i 
base, apex, three surfaces, anterior, posterior, and_ basilar ; 
three borders, superior, anterior, and posterior. The base is pierce 
by the external auditory meatus, surrounded by a rough proce 
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of bone, the auditory process, which, when traced backwards, is seen 
_to be continuous with the bone ensheathing the styloid process. 

The apex of the petrous bone is pierced by the inner opening of 
_the carotid canal, and forms the posterior and external boundary of 

the middle lacerated foramen. 

The anterior surface, forming the back part of the middle 
fossa of the base of the skull, presents from base to apex, firstly, 
‘a slight depression, which 

corresponds to the position 
of the roof of the tympanic 
cavity ; next, an eminence 
caused by the projection of the 
‘Superior semicircular canal ; 
thirdly, a groove leading to 
n irregular oblique opening, 
he hiatus Fallopit, for the 
ansmission of the petrosal 
ranch of the Vidian nerve ; 
nother and smaller oblique 
foramen, immediately beneath 
he preceding, for the passage 
ft the lesser petrosal nerve ; 
nd lastly, near the apex of 
e bone, a depression for the 
rasserian ganglion. 
_ The posterior surface forms 
the front of the posterior fossa 
f the skull ; near its middle 
is the oblique entrance of 
the meatus auditorius internus, 
hich gives passage to the 
sventh and eighth nerves and 


2 i 7 re Fic. 102.—Right temporal bone, seen from 
auditory anery. Above below. x. Squamous portion. , 2. Mastoid 


meatus auditorius : in- portion. 3. Petrous portion. 4. Zygoma. 
mus is a small oblique 5. Tubercle of the zygoma. 6. Articular 


4 - xe eminence. 7. Glenoid fossa. 8. Glaserian 
sure, and a minute fora fissure. g. External auditory meatus. 1o. 


on ; the former lodges &  Styloid process. 11. Digastric fossa. 12. 


ocess of the dura mater,  Occipitalgroove. 13. Stylo-mastoid foramen. 
dth f Se ae 14. Jugular fossa. 15. Foramen for Jacobson’s 
penne oramen gives passage nerve. 16. Jugular notch. 17. Aqueductus 
asmall vein. Further out- cochlee. 18, 18. Carotid canal. 19. Canals 


ec ; c for the tensor tympani muscle and Eusta- 
towards the mastoid chian tube. 20. Mastoid foramen. 
tion of the bone, is a small 


, almost hidden by a thin plate of bone; this is the aqueductus 
abuli, and transmits a small artery and vein of the vestibule and 
cess of dura mater. Below the meatus, and partly concealed 
he margin of the posterior border of the bone, is a triangular 
, the termination of the aqueductus cochlew, through which 
a vein from the cochlea to the inferior petrosal sinus, and a 
ess of dura mater. 
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The basilar surface of the petrous portion is rough, irregular, and 
enters into the formation of the under surface of the base of the skull. 
Projecting downwards, near its middle, is a long sharp spine, the 
styloid process, occasionally connected with the bone only by cartilage, 
and lost during maceration, particularly in the young subject. At— 
the base of this process is a rough sheath-like ridge, into which the 
styloid process appears implanted, the vaginal process or tympanic — 
lamina ; it is continuous externally with the auditory process. In_ 
front of the vaginal process is a broad triangular depression, the 
glenoid fossa, bounded in front by the eminentia articularis, behind 
by the vaginal process, and externally by the rough lip of the audi-— 
tory process. | 

The glenord fossa (yAnvn, a socket) is divided transversely by the 


Fic. 103.—Left temporal bone, seen 

. from within. 1. Squamous portion. 
2. Mastoid portion.. The figure is — 
placed immediately above the inner 
opening of the mastoid foramen. 
3. Petrous portion. 4. Groove for 
the posterior branch of the middle 
meningealartery. 5. Bevelled edge 
of the squamous border of the bone. 
6. Zygoma. 7. Digastric fossa, im 
mediately internal to the mastoid — 
process. 8. Occipital groove. 9. 
Groove for the lateral sinus. 10 
Elevation on the anterior surface 


circular canal. 
mination of the carotid canal. . 
Meatus auditorius internus. 13. 
A dotted line leads upwards from 
this figure to the narrow fissur 
which lodges a process of the dura 
mater. Another line leads downwards to the sharp edge which conceals the open: 
ing of the aqueeductus cochlex, while the cipher itself is situated on the bony lamin 
which overlies the opening of the aqueeductus vestibuli. 14. Styloid process. 15 
Stylo-mastoid foramen. 16. Carotid foramen. 17. Jugular process. The deep ex 
zavation to the left of this forms part of the jugular fossa ; that to the right is thi 
groove for the ninth, tenth, and eleventh pairs of nerves. 18. Notch for the fift 
nerve on the upper border of the petrous bone, near its apex. 19. Extremity 0 
the petrous bone, giving origin to the levator palati and tensor tympani muscle. — 


Jissure of Glaser, which is the line of union between the tympani 
and squamous portions of the temporal bone; it receives the e 
tremity of the processus gracilis of the malleus, and transmits th 
laxator tympani muscle, and anterior tympanic artery. At the inne 
extremity of the fissure a minute canal terminates, canal of Hugua 
it transmits the chorda’tympani nerve. The surface of the fossa ’ 
front of the fissure is smooth, to articulate with the condyle of tl 
lower jaw ; and that behind the fissure rough, for the reception 
part of the parotid gland. At the extremity of the inner xo of 

glenoid fossa is the opening of the Eustachian tube ; above this, ai 
separated from it by a thin lamella of bone, called processus 
dearaformye is a stnall canal for the transmission of the tensor tympa 
muscle, 
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Directly behind, and at the root of the styloid process, is the stylo- 
mastoid foramen, the opening of exit of the facial nerve, and entrance 
of the stylo-mastoid artery ; and a little in front of this, between the 
mastoid and vaginal processes, is a small slit, the auricular fissure, 
for the exit of the auricular branch of the pneumogastric (Arnold’s 
nerve). Midway between the styloid process and apex of the bone 
is a large oval opening, the foramen of entrance of the internal 
carotid artery and carotid plexus of nerves into the carotid canal. 
Between the stylo-mastoid and carotid foramen, in the posterior 
border, is an irregular excavation forming part of the jugular fossa 
for the commencement of the internal jugular vein, on the inner 
wall of which will be found a minute foramen, for the entrance 
of Arnold’s nerve. The share of the jugular fossa formed by the 
petrous portion of the temporal bone is different in different bones ; 
but in all the fossa presents a vertical ridge on its inner side, which 
cuts off a small portion from the rest. ‘The upper part of this ridge 
forms a spinous projection, the jugular process ; the groove to the 
inner side of the ridge lodges the ninth, tenth, and eleventh nerves, 
and the lower part of the ridge is the septum of division between 
the jugular fossa and carotid foramen. Upon the latter portion of 
the ridge, near the posterior margin of the carotid foramen, is a small 
opening leading into a canal which transmits the tympanic branch 
of the glosso-pharyngeal nerve (Jacobson’s nerve). 

The superior border of the petrous portion is sharp, and gives 
attachment to the tentorium cerebelli. It is grooved for the superior 
petrosal sinus, and near its extremity is marked by a smooth notch, 
upon which reclines the fifth nerve. ‘The anterior border is grooved 
for the Eustachian tube, and forms the posterior boundary of the 
foramen lacerum basis cranii ; by its sharp extremity it gives attach- 
ment to the tensor tympani, and levator palati muscle. The pos- 
terior border is grooved for the inferior petrosal sinus, and excavated 
for the jugular fossa: it forms the anterior boundary of the jugular 
foramen. 

Development.—The temporal bone is developed in four portions, 
the squamo-zygonvatic, tympanic, petro-mastord (or periotic), and styloid. 
Ossification commences in the squamo-zygomatic portion about the 
seventh week. In the third month ossific deposits 
appear in the floor of the outer wall of the tympanum, 
and extending upwards form a circle, the tympanic 
ring, which is defective above; it joins the squamo- 
zygomatic portion in the ninth month, In the petro- 
mastoid portion ossification begins in the fifth month, M16 104——The 
taking place by four distinct osseous deposits ; one sia a the 
for the promontory (opisthotic), one for the greater fetal skull, 
part of the petrous bone seen in the base of the "sb? side. 
skull (prootic), a third in connection with the posterior semicircular 
canal and lower part of the mastoid (epiotic), and a fourth forming 
the roof of the tympanum and covering of the external semicircular 
canal (pterotic) ; these centres all fuse by the end of the sixth month. 
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The styloid process is commonly formed by two osseous deposits, one 
(the tympano-hyal) at the base, before birth ; the other (stylo-hyal) 
at the tip, after birth ; the latter often remains separate during the 
whole of life. The squamo-zygomatiec portion is developed from 
membrane, the other portions from cartilage. At the time of birth 
the temporal bone consists of three pieces ; the mastoid antrum is 
present, but the mastoid cells do not commence to be formed till 
the ninth year. From the above description it will be seen that the 
total number of centres of ossification is ezyht. 

Articulations.—With jive bones: occipital, parietal, sphenoid, 
inferior maxillary, and malar. 

Attachment of Muscles.—To fourteen: by the squamous portion, 
to the temporal ; by the zyyoma, to the masseter ; by the mastoid 
portion, to the occipito-frontalis, splenius capitis, sterno-mastoid, 
trachelo-mastoid, digastricus, and retrahens auriculam ; by the styloid 
process, to the stylo-pharyngeus, stylo-hyoid, stylo-glossus, and two 
ligaments, stylo-hyoid and stylo-maxillary ; and by the petrouws 
portion, to the levator palati, tensor tympani, and stapedius. 
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The sphenoid (opry, a wedge) is an irregular bone, situated at the 
base of the skull, wedged between the other bones of the cranium, 
and entering into the formation of the cranium, orbits, and nasal 
fossee. It bears some resemblance, in form, to a bat with its wings 
extended, and is divisible into body, wings, and processes. 

The body forms the central mass of the bone, from which the 
wings and processes are projected, From the upper and anterior 
part of the body extend, one to each side, two small triangular plates, 
the lesser wings; from each side, and expanding laterally, are the 
greater wings; proceeding backwards from the base of the greater 
wings, the spinous processes, and downwards, the pterygoid processes. 
The body presents for examination a superior or cerebral surface, 
an antero-inferior surface, and a posterior surface. 

Superior Surface.—At the anterior extremity of this surface isa 
small projecting plate, the ethmotdal spine, which articulates with the 
cribriform plate of the ethmoid ; and spreading out on each side the 
lesser wings. Behind the ethmoidal spine in the middle line is a 
shallow transverse groove which lodges the optic commissure ; behind 
this is a rounded elevation, the olivary process ; and on each side of 
the posterior margin of that process a tubercle, the middle clinoid 
process (kAwn, a bed), Passing outwards and forwards from the 
groove just mentioned are the optic foramina, which transmit the 
optic nerves and ophthalmic arteries. Behind the optic foramina are 
two sharp tubercles, the anterior elinoid processes, which are the inner 
terminations of the lesser wings. Beneath these processes, on the 
sides of the olivary process, are two depressions for the last turn of 
the internal carotid arteries ; they are often converted into foramina 
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(carotico-clinoid) by a spicule of bone uniting the anterior and middle 
clinoid processes, Behind the olivary process is the sella turcica, the 
deep fossa which lodges the pituitary gland and circular sinus ; 
behind and somewhat overhanging the sella turcica, is a broad 
rough plate, dorsum selle, bounded at each angle by a tubercle, the 
posterior clinoid processes ; and behind this plate an inclined surface 
(clivus Blumenbachii), which is continuous with the basilar process of 
the occipital bone, and supports the Pons Varolii. On each side of 
the sella turcica is a broad groove (carotid or cavernous yroove) ; it is 
bounded externally at its back part by a well-marked ridge called 
the lingula sphenoidalis. The carotid groove lodges the internal 
carotid artery, cavernous sinus, orbital nerves, and cavernous plexus 
of the sympathetic. Opposite the middle of the sella turcica the 


Fic. 105.—Superior or cere- ‘ 
bral surface of the sphen- 
oid bone. 1. Olivary pro- 
cess. 2. Ethmoidalspine. 
3. Lesser wing of the 
left side. 4. Cerebral 
surface of the greater 
wing of the same side. 
5. Spinous process. 6. 
Extremity of the ptery- 
goid process, project- 
ing downwards trom 
the under surface of 
the body of the bone. 
7. Opticforamen. 8. An- 
terior clinoid process. 
g. Carotid or cavernous 
groove. 1o. Sella turcica ; the two tubercles in front of the figure are the middle 
clinoid processes. rr. Dorsum selle ; its projecting angles are the posterior clinoid 
processes. 12. Basilar portion of the bone. 13. Part of the sphenoidal fissure. 14. 
Foramen rotundum,. 15. Foramen ovale. 16. Foramen spinosum. 17. The angular 
interval which receives the apex of the petrous portion of the temporal bone. The 
posterior extremity of the Vidian canal terminates at this angle. 18. Spine of the 
spmous process. 19. The border of the greater wing which articulates with the 
Squamous portion of the temporal bone. 20. The internal border of the spinous 
process, which assists in the formation of the foramen lacerum basis cranii. 21. 
That portion of the greater wing which articulates with the anterior inferior angle 


of the parietal bone. 22. The portion of the i i icul: i 
“jel psconlp yaad ee greater wing which articulates with the 
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groove is single, but as it passes backwards it divides into two 
portions, which are separated by a projecting ridge, springing from. 
the lower part of the dorsum selle (superior petrosal process). The 
upper groove lodges the cavernous sinus and orbital nerves, and the 
lower the carotid artery and carotid plexus of nerves. 

Upon the antero-inferior surface of the body of the sphenoid is 
a long flattened spine or crest, the superior part of which sphenoidal 
crest articulates with the central lamella of the ethmoid, while the 
inferior part, longer and sharper, the rostrum, is inserted into the 
sheath formed by the upper border of the vomer. On each side 
of the sphenoidal crest is an irregular opening leading into the 


_ sphenoidal cells. The sphenoidal cells, absent in the young subject, 


are divided by a median septum which is continuous with the crest, 
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and are partially closed by two thin plates of hone (frequently broken 
away), the sphenoidal spongy bones (bones of Bertin). On each side of 
the sphenoidal cells are the outlets of the optic foramina, and other 
openings to be presently described ; the lesser and greater wings ; 
and, below, the pterygoid processes. At the under surface of the 
body are two thin plates of bone (vaginal processes), proceeding from 
the base of the pterygoid process at each side, articulating with the 
ale of the vomer. On each of these plates, close to the root of 
the pterygoid process, is a groove converted into a canal by the 
palate bone, the pterygo-palatine canal for the pterygo-palatine nerve 
and pharyngeal artery ; and traversing the root of the pterygoid 
process at its union with the body of the bone, is the pterygoid or 
Vidian canal, which gives passage to the Vidian nerve and artery. 

The posterior surface of the body is flat and rough, and articu- 
lates with the basilar process of the occipital bone ; after the twenty- 
fifth year this union is usually completed by bone. The posterior 
surface is continuous at each side with the spinous process, and in 
the angle of union is the termination of the Vidian canal. 

The lesser wings (orbito-sphenoids) are thin and triangular, the 
base being attached to the upper and anterior part of the body of 
the sphenoid ; and the apex, prolonged outwards, terminating in an 


Fic. 106.—Autero-inferior view 
of the sphenoid bone, 1. Eth- 
moidalspine. 2, The rostrum. 
3. Sphenoidal spongy bone 
partly closing the left opening 
of the sphenoidal cells. 4. Les- 
ser wing. 5. Optic foramen, 
piercing the base of the lesser 
wing. 6. Sphenoidal fissure, 
7. Foramen rotundum. 8. Or- 
bital surface of the greater 
wing. 9. Its temporal sur- 
face. 10. The pterygoid ridge. 
11. Pterygo-palatine canal. 
12. Foramen of entrance of 
the Vidian canal. 13. Internal 

pterygoid plate. 14. Hamular process. 15. External pterygoid plate. 16. Fora- 

men spinosum, 17. Foramen ovale. 18, Extremity of the spinous process of the 
sphenoid. ; 


acute point. The anterior border, irregularly serrated, articulates 
- with the orbital plate of the frontal ; the posterior, free and rounded, 
is received into the fissure of Sylvius of the cerebrum, The inner 
extremity of this border is the anterior clinoid process ; it is sup- 
ported by a short pillar of bone, which forms the inferior boundary 
of the optic foramen, and gives attachment by its anterior surface to 
part of the common tendon of the muscles of the orbit. The lesser 
wing forms the posterior part of the roof of the orbit. Between the 
lesser and greater wings is a triangular slit, broad internally, but 
narrowing almost to a point at its outer extremity—this is the 
sphenoidal fissure (foramen lacerum anterius) ; it transmits the third, 
fourth, three branches of the ophthalmic division of the fifth, the 
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sixth nerves, and some branches from the cavernous plexus of the 
sympathetic, with the ophthalmic vein. 

The greater wings (alw-sphenoids) present three surfaces; a 
superior or cerebral, which forms part of the middle fossa of the 
base of the skull ; an anterior surface, which assists in forming the 
outer wall of the orbit ; and an external surface, divided into two 
parts by the pterygoid ridge. The superior surface is concave, and 
receives the anterior part of the temporo-sphenoidal lobe of the 
cerebrum ; at its internal border, where the greater wing joins the 
body, and immediately behind the sphenoidal fissure, is a circular 
opening, foramen rotundum, through which passes the superior 
maxillary branch of the fifth nerve. Behind and external to this, 
is a large foramen called foramen ovale; it transmits the inferior 
maxillary division of the fifth nerve, the small meningeal artery, and 
lesser petrosal nerve. At the inner side of the foramen ovale a small 
opening is sometimes found ; it is the foramen Vesalii, and transmits 
asmall vein. The anterior or orbital surface looks into the orbit ; 
it is quadrilateral in shape, and its posterior border, which bounds 
the sphenoidal fissure inferiorly, is usually marked by a slight pro- 
minence, for the attachment of part of the external rectus muscle ; 
its inferior edge forms the outer boundary of the spheno-maxillary 
fissure ; its outer edge is rough for articulation with the malar bone. 
The superior part of the external surface enters into the formation of 
the temporal fossa, the inferior portion forms part of the zygomatic 
fossa. The pterygoid ridge, dividing the two, gives attachment to 
the upper origin of the pterygoideus externus muscle, 

The spinous processes are the posterior terminations of the 
greater wings; they project backwards, and are received into the 
angular interval between the squamous and petrous portions of the 
temporal bones. Near its apex each process is pierced by a small 
opening, foramen spinosum, for the middle meningeal vessels, and 
extending downwards from the apex is a short spine, which gives 
attachment to the long internal lateral ligament of the lower jaw, 
and to the laxator tympani muscle. The external border of the 
spinous process is rough, to articulate with the lower border of the 
squamous portion of the temporal bone ; the internal border forms 
the anterior boundary of the foramen lacerum basis cranii, and is 
somewhat grooved for the reception of the Eustachian tube. 

The pterygoid processes descend perpendicularly from the base 
of the greater wings, and form in the articulated skull the lateral 
boundaries of the posterior nares. Each process consists of an ex- 
ternal and internal plate, partly united in front, but divergent 
behind, so as to enclose a space called the pterygoid fossa, and sepa- 
rated below by an interval, the pterygoid notch, which receives the 
tuberosity of the palate bone. The external plate is broad -and thin, 
giving attachment, by its external surface, to the external pterygoid 
muscle, and by its internal surface to the internal pterygoid. The 
internal pterygoid plate is long and narrow, terminating at its extre- 
mity by a curved hook, the hamular process, around which plays the 


104 SPHENOID BONE. 


tendon of the tensor palati muscle, and to the tip of which the 
pterygo-maxillary ligament is attached ; while from the lower third 
of its posterior border some fibres of the superior constrictor muscle 
of the pharynx have their origin. At the base of the internal 
pterygoid plate is a small oblong depression, the scaphoid or navicular 
fossa, from which arises the circumflexus or tensor palati muscle. 
The anterior surface of the pterygoid process is broad near its base ; 
it forms the posterior wall of the aohtabroaxiliney fossa, and sup- 
ports Meckel’s ganglion. At its lower part this surface is slightly 
grooved, to form part of the descending palatine canal. The base of 
the pterygoid process is pierced by the Vidian canal. 

Development.—Up to the seventh or eighth month of intra- 
uterine existence, the anterior and posterior parts of the body of the 
sphenoid are distinct from each other ;—the anterior part, extendin 
from the posterior border of the olivary process to the ethmoida 
spine, being called pre-sphenoid, and the posterior portion, from the 
border of the olivary process to the spheno-occipital synchondrosis, 
the post-sphenoid, 

The sphenoid is developed by fourteen centres of ossification, four 
for the pre-sphenoid, six i the post-sphenoid, two for the internal 
pterygoid plates, and two for the sphenoidal spongy bones. The 
first pre-sphenoidal centres appear at the outer side of the optic 
foramina, about the eighth or ninth week. These are soon followed 
by another pair of centres, placed to the inner side of the optic fora- 
mina. From these four centres the anterior part of the body of the 
sphenoid and the lesser wings are developed. About the eighth 
week ossific nuclei appear in the greater wings (ali-sphenotds) between 
the foramen ovale and rotundum, From this point ossification ex- 
tends into the whole of the great wing and the external pterygoid 
plate. In the eighth week also, or a little later, two centres appear 
in the post-sphenoidal portion of the body (basi-sphenoids), placed 
side by side in the bottom of the sella turcica. These unite about 
the fourth month, and after their union two new centres spring up 
at the other side of the carotid groove, and form the lingula (sphen- 
otics). The centres for the internal pterygoid processes appear about 
the fourth month, and they unite with the external pterygoid about 
the sixth month. The sphenoidal spongy bones do not become 
ossified till after birth ; they join the rest of the bone at the time 
of puberty. . 

t the time of birth the sphenoid consists of three pieces—the 
body in the centre, and on each side the great wings with the ex- 
ternal pterygoid plates. They unite during the first year. The 
sphenoidal cells first begin to appear at about seven years of age. 

he sphenoid joins the occipital from the eighteenth to the twenty- 
fifth year. 

Articulations.—With twelve bones: that is, with all the bones 
of the cranium, and five of the face—viz., two malar, two palate, and 
vomer. 

Attachment of Muscles.—To twelve pairs: temporal, external 
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terygoid, internal pterygoid, superior constrictor, tensor palati, 
axator tympani, levator palpebre, obliquus superior, superior 
rectus, internal rectus, inferior rectus, and external rectus. 


ETHMOID BONE. 


The ethmoid (760s, a sieve) is a square-shaped cellular bone, 
situated between the two orbits, at the root of the nose, and per- 
forated on its upper surface by a number of small openings, from 
which peculiarity it has received its name. It consists of a horizontal 
plate, a perpendicular lamella, and two lateral masses. 

The horizontal or cribriform plate connects the lateral masses 
with the perpendicular lamella, and is situated on the upper aspect 
of the bone. It is hollowed into two shallow grooves (olfactory grooves) 
which support the olfactory bulbs, and is pierced by numerous fora- 
mina, for the filaments of the olfactory nerve. In the middle of 
each groove the foramina pierce the bone completely, but at the 
sides the openings communicate with minute canals which run in the 
sides of the central lamella, the lateral masses and turbinated bones. 
At the anterior extremity of the cribriform plate are two narrow slits, 
for the nasal branch of the fifth nerve ; its posterior border articu- 
lates with the ethmoidal spine of the sphenoid. 

The perpendicular lamella is a thin central plate, which articu- 
lates by its anterior border with the frontal spine and crest of the 


Fic. 107.—Ethmoid bone seen from above and be- 
hind. 1. Perpendicular lamella. 2, 2. Lateral 
masses ; the figures are placed on the posterior 
border of the lateral mass at each side. 3. Crista 
galli. 4. Cribriform plate of the left side, pierced 
byitsforamina. 5. The hollowspaceimmediately 
above and to the left of this number is the supe- 
rior meatus. 6. Superior turbinated bone. 7. 
Middle turbinated bone ; the numbers, 5, 6, 7, are 
situated on the internal surface of the left lateral 
mass, nearitsposterior parts. 8. Externalsurface 
of the lateral mass, or os planum. 9. Superior 
or frontal border of the lateral mass, grooved 
by the anterior and posterior internal orbital 
canals. r1o. Refers to the concavity of the middle 
turbinated bone, which is the upper boundary of 
the middle meatus. 11. Unciform process. 


nasal bones, and by its posterior border with the crest of the sphenoid 
and upper edge of the vomer. Its inferior border is broad and 
bilaminar ; it articulates with the septal cartilage of the nose. It is 
_ surmounted superiorly by a thick and strong process, the crista galli, 
which projects into the cavity of the skull, and gives attachment to 
the falx cerebri. From the base of the anterior border of this process 
there project forward two small plates, alar processes, which are re- 
_ ceived into corresponding depressions in the frontal bone, and often 
complete posteriorly the foramen ceecum. That portion of the per- 
_ pendicular plate which lies below the level of the eribriform plate 
assists in forming the septum of the nose, . 
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The lateral masses or labyrinths are divisible into an internal 
and external surface, and four borders, superior, inferior, anterior, 
and posterior. 

The internal surface is rough, slightly convex, and forms the 
external boundary of the upper part of the nasal fosse. Towards 
the posterior border of this surface is a narrow horizontal fissure, 
the superior meatus of the nose ; the upper margin of this fissure is 
thin, and somewhat curled inwards ; hence it is named the superior 
turbinated bone. Below the meatus is the convex surface of another 
thin plate, which is curled outwards, and forms the lower border 
of the mass, the middle turbinated bone. The external surfuce is 
quadrilateral and smooth ; hence it is named os planum ; it enters 
into the formation of the inner wall of the orbit. 

The superior border is uneven and cellular, the cells being com- 
pleted by the edges of the ethmoidal fissure of the frontal bone. 
This border is crossed by two grooves, sometimes complete canals, 
opening into the orbit by the anterior and posterior internal orbital 
foramina. The inferior border is formed internally by the lower 
border of the middle turbinated bone, and externally by a concave 
irregular fossa, the upper boundary of the middle meatus. The 
anterior border presents a number of incomplete cells, which are 
closed by the superior maxillary and lachrymal bones ; the posterior 
border is Sealey cellular, to articulate with the sphenoid and 
palate bone. From the anterior part of each lateral mass an irre- 
gular plate of bone descends backwards, terminating in a hook-like 
extremity : this is called the wneiform process. It assists in closing 
the orifice of the antrum, and articulates with the ethmoidal pro- 
cess of the inferior turbinated bone. 

The lateral masses are composed of cells, divided by a thin par- 
tition into anterior and posterior ethmoidal cells. The anterior, the 
most numerous, communicate with the frontal sinuses, and open by 
means of an irregular and incomplete tubular canal, the infundi- 
bulum, into the middle meatus. The posterior cells, fewer in number, 
open into the superior meatus. 

Development.—By three centres: one for each lateral mass, and 
one for the perpendicular lamella. Ossification commences in the 
lateral masses at about the beginning of the fifth month, appearing 
first in the os planum, and then in the turbinated bones. At birth 
the bone felines consists of two ill-developed lateral masses. Durin, 
the latter half of the first year after birth, the central lamella an 
cribriform plate begin to ossify, and are united to the lateral masses 
by the beginning of the second year. The cells of the ethmoid are 
developed in the course of the fourth and fifth year. 

Articulations.— With thirteen bones : two of the cranium, frontal 
and sphenoid ; and eleven of the face, viz., two nasal, two superior 
maxillary, two lachrymal, two palate, two inferior turbinated, and 
vomer. 

No muscles are attached to this bone. 
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BONES OF THE FACE. 


The face is composed of fourteen bones—namely, 


Two nasal, Two palate, 

Two superior maxillary, Two inferior turbinated, 
Two lachrymal, Vomer, 

Two malar, Inferior maxillary. 


NASAL BONES. 


The nasal are two small quadrangular bones, forming by their 
union the bridge and base of the nose. They are convex on their 
outer surface, and pierced by a 
foramen for a small vein ; on the 
inner surface they are somewhat 
concave, and marked by a groove 
which lodges the nasal branch 
of the ophthalmic nerve. The 
superior border is narrow and 
thick; the inferior broad, thin, 
and irregular. The anterior 
border, thick above and thin 
below, articulates with the bone 
of the opposite side. The external border is thin and irregular ; 
it is bevelled at the expense of the inner surface above, and of the 
outer surface below, and articulates with the nasal process of the 
superior maxillary. 

Development.—By a single centre for each bone, ossification com- 
mencing in the seventh week. 

Articulations.—With four bones: frontal, ethmoid, nasal, and 
superior maxillary. 

Attachment of Muscles.—It has in relation with it the pyrami- 
dalis nasi and compressor nasi ; but neither is inserted into it. 


Fia. 108.—Nasal bone 
of the left side; its 
external or convex 
surface. 1. Superior 
border. 2. Internal 
or mesial border. 
3. External border. 
4. Inferior or free 
border. 5. Fora- 
men for a small 
vein. 


SUPERIOR MAXILLARY BONES. 


The superior maxillary are the largest bones of the face, with the 
opr eee of the lower jaw; they, form, by their union, the whole 
of the upper jaw, and assist in the construction of the nose, orbit, 
cheek, and palate. Each bone is divisible into a body and four 
processes. 

The body is triangular in form, and hollowed in its interior into 
a large cavity, the antrum macillare (antrum of Highmore). It 
presents for examination four surfaces, external or facial, internal or 
nasal, posterior or zygomatic, and superior or orbital. 

The external or facial surface forms the anterior part of the 
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bone ; it presents a deep depression towards its centre, the canine 
fossa, which gives attachment to the levator anguli oris muscle. 
Immediately above this fossa is the infraorbital foramen, the termina- 
tion of the infraorbital canal, transmitting the infraorbital nerve 
and artery ; and above the infraorbital foramen is the lower margin 
of the orbit, continuous externally with the rough articular surface 
of the malar process, and internally with a thick ascending plate, 
the nasal process. Between the infraorbital foramen and the margin 
of the orbit, the levator labit supertoris proprius muscle has its origin. 
Towards the middle line of the face the external surface is bounded 
by the concave border of the opening of the nose; this border is 
projected forwards at its inferior termination into a sharp process, 
forming, with a similar process of the opposite bone, the nasal spine, 
Beneath the nasal spine, and above the two superior incisor teeth, is 
a slight depression, the incisive or myrtiform fossa, Which gives origin 
to the depressor labit superioris aleque nasi muscle. Above and a 


Fic. 109.—Superior maxillary bone of the right side, 
as seen on its lateral aspect. 1. External or facial 
surface ; the depression in which the cipher is placed 
is the canine’fossa, 2. Posterior, or zygomatic sur- 
face. 3. Superior or orbital surface. 4. Infra- 
orbital foramen, situated immediately below the 
cipher. 5. Infraorbital canal, leading to the infra- 
orbital foramen, 6. Inferior border of the orbit. 
7. Malar process. 8. Nasal process. 9. Lateral 
boundary of the anterior nares. x1o. Nasal spine. 
11. Incisive or myrtiform fossa. 12. Alveolar pro- 
cess, 13. The internal border of the orbital surface, 
which articulates with the ethmoid and palate bone. 
14. Concavity which articulates with the lachrymal 
bone, and forms’the commencement of the nasal 
duct. 15. Nasal crest of the palate process. i. Two 
incisor teeth. c, Canine. 6. Two bicuspid teeth. 
m. Three molars, 


little to the outer side of the fossa the compressor nasi has its origin. 
The myrtiform fossa is divided from the canine fossa by a perpen- 
dicular ridge (cvnine ridge) corresponding with the root of the canine 
tooth. The inferior boundary of the facial surface is the alveolar 
process which contains the teeth of the upper jaw ; and the facial is 
separated from the zygomatic surface by a strong projecting eminence, 
the malar process. ; E 
The internal or nasal surface presents a large irregular opening, 
leading into the antrum ; this opening is nearly closed in the articu- 
lated skull by the ethmoid, palate, lachrymal, and inferior turbi- 
nated bone. In front of the opening of the antrum is the strong 
ascending plate of the nasal process, marked inferiorly by a rough 
horizontal ridge, inferior turbinal crest, which gives attachment to 
the inferior turbinated bone.. The concave depression immediately 
above this ridge corresponds with the middle meatus of the nose 
that below the ridge with the inferior, meatus. Between the nasa 
process and the opening of the antrum isa deep vertical groove, 


PLATE 5, 


P Lachry mal groove, 
Orbic, palp. —-_____#} 


Inf, oblique. 
Nasal process. ——__+ 


Infraorbital canal, 


Ley. proprius. —____- 
Compressor nasi. 


Zygomatic process. 


Depressor al nasi. 


i ———— Anterior naso-palatine canal. 
Anterior palatine canal. 


Anterior palatine canal. 


Incisive foramen, — “~~ Posterior naso-palatine canal. 


Middle meatus 
Inf. turbinal crest 
Desc, palat. canal, 


Ant. palat. canal, 


Incisive foramen, —— Hi 
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converted into a canal by the lachrymal and inferior turbinated bone, 
and constituting the nasal duct. The superior border of the nasal 
surface is irregularly cellular, and articulates with the lachrymal 
and ethmoid bones; the posterior border is rough, and articulates 
with the palate bone; it is marked by a narrow groove, nearly 
vertical in direction, which forms part of the descending palatine 
canal; the anterior border is sharp, and forms the free margin of 
the opening of the nose, and, from the wferior border, projects 
inwards a strong horizontal plate, the palate process. 

The Antrum of Highmore or muzillary sinus is an irregular 
four-sided cavity with thin walls; the outer wall being formed 
by the facial portion of the bone, the posterior by the zygomatic 
process, the roof by the orbital process, and the inner wall by the 
nasal surface of the bone, the unciform process of the ethmoid, the 
palate, lachrymal and inferior. turbinated. Its floor is rendered 


Fic. rr0.—Right superior maxillary bone ; inter- 
nal surface. 1x. Antrum. 2, Nasal process. 
3. Superior turbinal crest. 4. Depression cor- 
responding with the middle meatus. 5. In- 
ferior turbinal crest. 6, 6. Inferior meatus. 7. 
Nasal duct. 8. Notch for articulation with the 
lachrymal bone. 9. Superior border of the 
bone, in which are seen three ethmoidal 
cells. x1o, ro. Posterior border; the lower 10 
marks the articulating surface for the palate 
bone. 11, 11. Groove of the descending palatine 
canal, x2. Anterior border of the bone. 13, 13. 
Palate process. 14. Nasal crest. 15. Nasal 
spine. 16. Anterior palatine canal. 17. Situa- 
tion of the incisive foramen. 18, 18. Alveolar 
process, 


irregular by the pushing upwards of the bone by the fangs of the 
molar teeth. In the articulated skull the opening of the antrum is 
in the middle meatus of the nose, and is close to the roof of the 
cavity. A 

The posterior or zygomatic surface is bounded externally by 
the malar process, and internally by a rough and rounded border, 
the tuberosity, which is pierced by a number of small foramina, 
giving passage to the posterior dental nerves and branches of the 
superior dental artery. The superior border is smooth and rounded, 
forming the lower boundary of the spheno-maxillary fissure, and 
marked by a notch, the commencement of the infraorbital canal. 
The inferior boundary is the alveolar process, containing the last 
two molar teeth. 

The orbital surface is triangular and thin, and forms the floor 
of the orbit. It is bounded internally by an irregular edge, which 
articulates with the palate, ethmoid, and lachrymal bone ; posteriorly, 
by the smooth border which enters into the formation of the spheno- 
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maxillary fissure ; and, anteriorly, by a convex margin, partly smooth 
and partly rough, the smooth portion forming part of the lower 
border of the orbit, the rough portion articulating with the malar 
bone. The middle of this surface is channelled by a deep groove 
and canal, the infraorbital, which terminates at the infraorbital 
foramen ; and near the root of the nasal process is a slight de- 
pression, marking the origin of the inferior oblique muscle of the 
eyeball. 

The four processes of the superior maxillary bone are, the nasal, 
malar, alveolar, and palate. 

The nasal process ascends by the side of the nose, to which it 
forms the lateral boundary, and articulates with the frontal and nasal 
bones. By its external surface it gives attachment to the levator labir 
superioris aleque nasi, and to the orbicularis palpebrarum muscle. Its 
internal surface contributes to form the outer wall of the nares, and _ 
is marked transversely by a horizontal ridge, swperior turbinal crest, 
which divides it into two portions, one above the ridge irregular 
and uneven, for giving attachment to and completing the cells of the 
lateral mass of the ethmoid ; the other below, smooth and concave, 
corresponding with the middle meatus. The posterior border is thick, 
and grooved for the nasal duct; while the prominent margin in 
front of that groove is continuous with the lower border of the 
orbit ; this margin is marked by a small tubercle (lachrymal tubercle), 
which serves as a guide to the introduction of the knife in opening 
into the lachrymal sac. 

The malar process, large and irregular, is situated at the angle of 
separation between the facial and zygomatic surface, and presents a 
triangular surface for articulation with the malar bone. 

The alveolar process forms the lower margin of the bone ; it is 
spongy and cellular in texture, and excavated into deep holes for the 
reception of eight teeth. By its outer surface, as far forwards as the 
first molar tooth, it gives origin to the buccinator muscle. The ante- 
rior portion containing the sockets of the incisor teeth, together with 
asmall portion of the palate process, has a separate centre of ossifica- 
tion, and in the lower animals remains separate throughout life as 
the intermasxillary or premastlary bone. In young human skulls, a. 
fissure running backwards from the outer edge of the second incisor 
nearly to the incisive foramen, indicates the line of junction of the 
premaxillary bone with the rest of the maxilla ; and in cases of cleft 
palate (there being an arrest of development) this portion is present 
as a distinct bone. 

The palate process is thick and strong, and projects horizontally 
inwards from the inner surface of the body of the bone. Superiorly, 
it is concave and smooth, and forms the floor of the nares ; iferiorly, 
it is also concave, but uneven, and assists in the formation of the roof 
of the palate. The latter surface is marked by a deep groove, which 
lodges the anterior palatine nerve and artery. Its internal edge is 
raised into a ridge (nasal or palate crest), which, with a corresponding 
ridge in the opposite bone, forms a groove for the reception of the 
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vomer. The prolongation of this ridge forwards beyond the level 
of the facial surface of the bone is the nasal spine. Near the anterior 
extremity of the internal border is seen a deep groove, which, ex- 
panding inferiorly, forms with its fellow of the opposite side the 
encisive foramen. When the hard palate (completed by the junction 
of the two bones) is viewed from below, this foramen is seen to con- 
tain four smaller foramina, two of which are placed in the middle 
line, one before the other (foramina of Scarpa), the anterior 
transmitting the left naso-palatine nerve and the posterior the 
right ; the other two (foramina of Stenson), being placed laterally, 
form the entrance to the anterior palatine canals and give passage 
to the anterior palatine arteries. These all open above into the 
inferior meatus of the nose. 

Development.——By fowr centres: one for the anterior part of the 
palate and incisive portion of the alveolar proces /iatermaxillary) ; 
one for that portion of the bone lying internally to the infraorbital 
canal and foramen; one for that portion lying externally to the 
infraorbital groove and canal ; and one for the palate process. The 
antrum first begins to be formed about the fourth month of fetal 
life. The superior maxillary bone is one of the earliest to show 
signs of ossification, this action beginning in the alveolar process, 
and being associated with the early development of teeth. 

Articulations.—With nine bones ; viz., two of the cranium, and 
all the bones of the face, excepting the inferior maxillary. These 
are, frontal and ethmoid ; nasal, Jachrymal, malar, inferior turbi- 
nated, palate, vomer, and its fellow of the opposite side. 

Attachment of Muscles.—Te twelve: orbicularis palpebrarum, 
obliquus inferior oculi, levator labii superioris aleeque nasi, levator 
labii superioris proprius, levator anguli oris, compressor nasi, dilatator 
naris, depressor ale nasi, buccinator, masseter, orbicularis oris and 
internal pterygoid. 


LACHRYMAL BONES. 


The lachrymal (called os waguis from an imagined resemblance 
toa finger-nail) is a thin oval-shaped plate of bone, situated in front 


Fic. 111.—Lachrymal bone of the right side viewed on its external 
or orbital surface. 1. Orbital portion of the bone. 2. Lachrymal 
portion; the prominent ridge between these two portions is the 
crest. 3. Lower termination of the crest, the hamulus lachry- 
malis. 4. Superior border, which articulates with the frontal 
bone. 5. Posterior border, which articulates with the ethmoid 
bone. 6. Anterior border; which articulates with the superior 
maxillary bone.’ 7. The border which articulates with the inferior 
turbinated bone. 


and at the inner angle of the orbit. It may be divided into an 


_ external and internal surface and four borders. The external surface 
is smooth, and marked by a vertical ridge, the lachrymal crest, into 
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two portions, one of which is flat and enters into the formation of 
the orbit, hence may be called the orbital portion ; the other is con- 
cave, and lodges the lachrymal sac, hence the lachrymal portion. 
The crest is expanded inferiorly into a hook-shaped process (hamulus 
lachrymalis), which forms part of the outer boundary of the lachrymal 
groove. The internal surface is uneven, and completes the anterior 
ethmoidal cells ; it assists also in forming the wall of the nasal fossee. 
The upper border articulates with the frontal bone, the anterior border 
with the nasal process of the superior maxillary, and the posterior 
border with the os planum of the ethmoid. The lower border is 
divided into two portions by the vertical crest ; the posterior part 
articulates with the orbital plate of the superior maxillary ; the 
anterior part is prolonged downwards (descending process) and joins 
the lachrym’ »/ig, cess of the inferior turbinated. 

Develor ‘putt , a single cen‘re, appearing in the early part 
of the third mun: 

Articulations.— vith four bones; two of the craniu ., :eontal 
and ethmoid ; and two of the face, superior maxillary and inferior — 
turbinated bone. 

Attachment of Muscles.—To one muscle, the tensor tarsi, and 
to an expansion of the tendo oculi. 


MALAR BONES. 


The malar (0s jugale) is the strong quadrangular bone which 
forms the prominence of the cheek. It is divisible into an external 


Fic. 112.—Malar bone of the right side. 1. Ex- 
ternal surface. 2. Opening for an artery and 
nerve. 3. Frontal process. 4. Outer border 
of the orbit. 5. Inferior border of the orbit. 
6, 6. Maxillary process. 7. Zygomatic process. 
8. Postero-superior border, to which the tem- 
poral fascia is attached. 9, 9. Postero-inferior 
border, from which the masseter muscle 
arises. 


and internal surface, and four processes, frontal, orbital, maxillary, © 
and zygomatic. The external surface is smooth and convex (malar 
tuberosity) ; it gives origin to the zygomaticus major and minor 
muscles, and is pierced by several small openings, which give passage 
to filaments of the temporo-malar nerve and minute arteries. The 
internal surface is concave, partly smooth and partly rough ; smooth 
where it forms part of the temporal fossa, and rough where it articu- 
lates with the superior maxillary bone. In well-marked bones a 
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foramen is found opening from the orbital surface into the temporal 
fossa ; it transmits the temporal branch of the orbital nerve and the 
orbital branch of the temporal artery. . 

The frontal process ascends perpendicularly to form the outer 
border of the orbit, and articulates with the external angular process 
of the frontal bone. The orbifa/ process is a thick plate, which pro- 
jects inwards from the frontal process, and unites with the great 
wing of the sphenoid to constitute the outer wall of the orbit. The 
maxillary process is broad, and articulates with the superior maxil- 
lary bone. The zygomatic process, narrower than the rest, projects 
backwards to unite with the zygoma of the temporal bone. The 
postero-inferior border of the bone is strong and rough, and gives 
attachment by its internal’ aspect to the masseter. muscle; the 
postero-supertor border is thin‘ and sharp, for“be’>~ ‘iment of the 
temporal fascia. h ys. SE ot 

Develor ncnt.—By a single centre: in rare-hstances by two or, 
three:* Kk.‘ many animals the malar bone is ‘permanently divided’ 
into two portions, orbital and malar. Ossification commences in the 
malar bone soon after the vertebrae. 

Articulations.—With four bones: three of the cranium, frontal, 
temporal, and sphenoid ; and one of the face, tee maxillary. 

Attachment of Muscles.—To jive: levator labii superioris pro- 
prius, zygomaticus minor and major, masseter, and temporal. 


PALATE BONES. 


The palate bones are situated at the posterior part of the nares, 
where they enter into the formation of the palate, side of the nose, 
and posterior part of the floor of the orbit. Each bone resembles 
in general form the letter L, and is divisible into a horizontal plate, 
a perpendicular plate, and a pterygoid process or tuberosity. 

The horizontal plate is quadrilateral ; and presents two surfaces, 


Fic. 113.—Posterior view of the right palate bone in its 
natural position ; it is slightly turned on one side, to 
obtain a sight of the internal surface of the perpendicular 
plate (2). 1. Horizontal plate of the bone; its upper or 
nasal surface. 2. Perpendicular plate; its internal or 
nasal surface. 3, 10, 11. Pterygoid process or tuberosity. 
4. Internal border of the horizontal plate, which, articu- 
lating with the similar border of the opposite bone, forms 
the nasal crest for the reception of the vomer. 5. The 
pointed process, which, with a similar process of the 
opposite bone, forms the palate spine. 6. Inferior tur- 
binal crest. 7. Spheno-palatine notch. 8. Orbital portion. 
2. Superior turbinal crest. 10. The smooth surface of the 

uberosity, which enters into the formation of the ptery- 
goid fossa. The facets 11 and 3 articulate with the two 
pterygoid plates, 11 with the internal, 3 with the external. 


one superior, which enters into the formation of the floor of the 

nares, the other inferior, forming the posterior part of the hard 

palate. The superior surface is concave, and rises towards its inner 
H 


a 
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edge, where it unites with its fellow of the opposite side and forms 
part of a crest (nasal or palate crest), which articulates with the 
vomer. The inferior surface is uneven, and marked by a slight 
transverse ridge, to which is attached the tendinous expansion of 
the tensor palati muscle. Near its external border are two openings, 
one large and one small, the posterior palatine foramina ; they are 
the terminations of two minute canals, and transmit the descendin 
palatine artery and nerves. The posterior border is concave, an 
presents at its inner extremity a sharp point, which, with a corre- 
sponding point in the opposite bone, constitutes the palate spine for 
the attachment of the azygos uvule muscle. 

The perpendicular plate is also quadrilateral ; and presents two 
surfaces, one internal or nasal, forming part of the wall of the nares ; 
the other external, bounding the spheno-maxillary fossa. and antrum. 
The internal surface is marked near its middle by a horizontal ridge 
(inferior turbinal crest), to which is united the inferior turbinated 
bone ; and about half an inch above this, by another ridge (superior 
turbinal crest), for the attachment of the middle turbinated bone. 


Fic. 114.—Perpendicular plate of the right palate bone, 
seen on its external or spheno-maxillary surface. 
x. The rough surface of this plate, which articulates. 
with the superior maxillary bone and bounds the 
antrum. 2. Posterior palatine canal; completed by 
the tuberosity of the superior maxillary bone and 
pterygoid process of sphenoid. The rough surface to 
the left of the canal (2) articulates with the internal 
pterygoid plate. 3. Spheno-palatine notch. 4, 5, 6. 
Orbital portion of the perpendicular plate. 4. 
Spheno-maxillary surface of this portion. 5. Orbital 
surface. 6. Maxillary surface, to articulate with 
the superior maxillary bone. 7. Sphenoidal por- 
tion of the perpendicular plate. 8. Pterygoid pro- 
cess or tuberosity of the bone. 


The concave surface below the inferior ridge is the lateral boundary 
of the inferior meatus of the nose; that between the two ridges 
corresponds with the middle meatus, and the surface above the 
superior ridge with the superior meatus, The external surface is 
rough on each side for articulation with neighbouring bones, and 
smooth in the middle to constitute the inner boundary of the 
spheno-maxillary fossa. This smooth surface terminates inferiorly 
in a deep groove, which, being completed by the tuberosity of the 
superior maxillary bone and pterygoid process of the sphenoid, 
forms the descending palatine canal. 

Near the upper part of the apenas plate is a large oval 
notch completed by the sphenoid, the spheno-palatine foramen, which 
transmits the superior nasal and naso-palatine nerves and spheno- 
‘palatine artery, and serves to divide the upper extremity of the 
bone into two portions, an anterior or orbital, and a posterior or 
sphenoidal portion. The orbital portion is hollow within, and pre- 
sents five surfaces externally, three articular and two free ; the three 
articular are, anterior, whichipabs forward and articulates with the 
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superior maxillary bone, internal with the ethmoid, and posterior 


with the sphenoid. The free surfaces are, superior or orbital, which 
forms the posterior part of the floor of the orbit ; and external, which 
looks into the spheno-maxillary fossa. The internal aspect generally 
shows a hollow cavity which forms part of the posterior ethmoidal 
eell. The sphenoidal portion, much smaller than the orbital, has 
three surfaces, two lateral and one superior. ‘The external lateral 
surface enters into the formation of the spheno-maxillary fossa ; the 
internal lateral forms part of the lateral boundary of the nares ; the 
superior surface articulates with the under part of the body of the 


_sphenoid bone, and assists the sphenoidal spongy bones in closing 


the sphenoidal sinuses. This portion takes part in the formation of 
the pterygo-palatine canal. 

The pterygoid process or tuberosity of the palate bone is the 
thick and rough process which stands backwards from the angle of 
union of the horizontal with the perpendicular portion of the bone. 
It is received into the angular fissure, which exists between the two 
plates of the pterygoid process at their inferior extremity, and pre- 
sents three surfaces: one concave and smooth, which forms part of 
the pterygoid fossa, and gives origin to some fibres of the internal 
pterygoid muscle ; and one at each side to articulate with the ptery- 
goid plates. The anterior face of this process is rough, and articulates 
with the superior maxillary bone. 

Development.—By a single centre, which appears in the angle 
of union between the horizontal and perpendicular portion, in the 
seventh or eighth week. 

Articulations.— With six bones: two of the cranium, sphenoid 
and ethmoid ; and four of the face, superior maxillary, inferior tur- 
binated, vomer, and the palate bone of the opposite side. 

Attachment of Muscles.—To four; tensor palati, azygos uvule, 
internal and external pterygoid. 


INFERIOR TURBINATED BONES. 


The inferior turbinated or spongy bone, is a thin layer of light 
and porous bone, attached to the inferior turbinal crest of the inner 


Fia. 115.—Inferior turbinated bone of the right 
side. 1, 1. Its internal or convex surface. 
2, 2, 3. Canal for a branch of the spheno- 
palatine artery. The figure 3 also denotes 
the anterior border of the bone. 4. Posterior 

_ border. 5, 5. Inferior border. 6. Anterior 
angle. 7. Posteriorangle. 8. Superior angle. 
g. Lachrymal process. 10, Ethmoidal process. 
tr. A large irregular process, appertaining to 
the ethmoidal process, and articulating with the ethmoid bone. rz. An opening 
into the antrum. 


wall of the nares, and projecting inwards towards the septum. It 
is somewhat triangular in form, one angle being directed upwards 


and the curved base downwards ; and slightly curled upon itself, so 
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as to bear some resemblance to one valve of a bivalve shell ; hence 
its designation, concha inferior. The internal or convea surface looks 
inwards and upwards, and forms the inferior boundary of the middle 
meatus of the nose ; it is marked by one or two longitudinal grooves 
or canals for branches of the nasal nerves and spheno-palatine artery. 
The external or co.cave surface looks downwards and outwards, and 
constitutes the roof of the inferior meatus. The anterior border looks 
upwards and forwards, is thin and somewhat concave, and articulates 
with the inferior turbinal crest of the superior maxillary and with 
the lachrymal bone. The inferior border is convex, rounded, and 
free, and thicker than the rest of the bone. The anterior angle, 
attached to the superior maxillary bone, advances forward nearly 
to the anterior margin of the nares. The posterior angle, sharp and 
pointed, is prolonged backwards on the internal pterygoid plate. 
‘The superior angle gives origin to three thin and laminated processes. 
The most anterior of these, /achrymal process, derived from the upper 
part of the anterior border, articulates with the lachrymal bone ; 
it is grooved on the external aspect and assists in completing the 
nasal duct. The posterior process, ethmoidal process, derived directly 
from the superior angle, articulates with the unciform process of 
the ethmoid bone ; the middle process, maxillary process, proceeding 
also from the superior border, is reflected downwards, and assists 
in completing the inner wall of the antrum, articulating with the 
superior maxillary and palate bones. 

Recognition.—If the bone be held with its convex lower edge 
directed downwards, and the end nearest to the groove for the nasal 
duct looking forwards, the maxillary process will point to the side 
to which the bone belongs. 

Development.—By a single centre, which appears at about the 
fifth month of foetal life. 

It affords no attachment to muscles, 

Articulations.—With four bones: ethmoid, superior maxillary, 
lachrymal, and palate. 


VOMER. 


The vomer (vomer, a ploughshare) is a thin, quadrilateral plate of 
bone, forming the posterior and inferior part of the septum of the 
nares, 

The superior border is broad and expanded, to articulate, in the 
middle, with the under surface of the body of the sphenoid ; it has 
projecting on each side a horizontal process or ala, by means of 
which it articulates with the vaginal processes of the sphenoid, The 
anterior part of this border is hollowed into a sheath for the recep- 
tion of the rostrum of the sphenoid. The inferior border is thin 
and uneven, and is received into the grooved summit of the 
palate crest of the superior maxillary and palate bones. The 
posterior border is sharp and free, and forms the posterior division of 
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the two nares. The anterior border is more or less deeply grooved 
_ for the reception of the central lamella of the ethmoid and the carti- 
lage of the septum. The lateral surfaces are smooth and marked by 
small furrows for vessels ; each has a groove which runs downwards 
and forwards, giving passage to the naso-palatine nerve, and termi- 
nates inferiorly at the upper opening of the canal of Scarpa. The 


Fic. 116.—The vomer viewed on its left 
aspect. 1,1. Itssuperior border, with 
the two ale. 2, 2. Inferior border. 
3. Posterior border. 4, 4. That por- 
tion of the anterior border* which 
articulates with the central lamella 
of the ethmoid. 5, 5. Inferior portion 
of the anterior border, which unites 
with the cartilage of the septum. 
6, 6. An elevation on the bone mark- 
ing its point of separation into two 
layers; the two layers are seen along the whole length of the anterior border from 
4 to the lower s. ; 


vomer not unfrequently presents a convexity to one or the other 
side ; generally, it is said, to the left. 

Development.—By a single centre, which makes its appearance 
at the same time with those of the vertebra. Ossification begins 
from below and proceeds upwards. At birth, the vomer presents 
the form of a trough, in the concavity of which the cartilage of the 
septum nasi is placed ; it is this disposition which subsequently 
enables the bone to embrace the rostrum of the sphenoid. 

The vomer has no muscles attached to it. 

Articulations.— With siz bones: sphenoid, ethmoid, two superior 
maxillary, two palate ; and with the cartilagéof the septum. 


INFERIOR MAXILLARY BONE. — 


The lower jaw or mandible is the arch of bone which contains the 
inferior teeth ; it is divisible into a horizontal portion or body, and 
a perpendicular portion, the ramus, at each side. 

The body is divisible into two portions. That above the mental 
foramen (alveolar) is of spongy texture, and contains the sockets 
for the teeth—that below this foramen (basilar) is thick and rounded ; 
it is dense in structure, and is marked by ridges for the attachment 
of muscles. The relative proportion of these two parts varies with 
the age of the individual; in childhood, in consequence of contain- 
ing the two sets of teeth, the alveolar portion is large, and the 
mental foramen is near the lower border of the bone ; in old age, on 
the contrary, from the loss of teeth and consequent absorption of the 
alveolar process, the basilar portion alone remains, and the mental 
foramen is situated near its upper border. In adult age the alveolar 
and basilar portions are of equal depth, the mental foramen being 
situated midway between the upper and lower border, 

Upon the external surface of the body, at the middle line, and 
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extending from between the two first incisor teeth to the chin, is a 
slight ridge, erista mentalis, which indicates the point of conjunction 
of the lateral halves of the bone in the young subject, the symphysis. 
The ridge expands below into a triangular eminence, the mental 
protuberance (or mentum), and this at the lower edge of the bone 
is marked by a slight depression, the mental dimple. Immediately 
external to this a ee is a depression which gives origin to the de- 
pressor labii inferioris muscle ; and, corresponding with the root of 
the lateral incisor tooth, another depression, the dcisive fossa, for 
the levator labii inferioris, A few fibres of the orbicularis oris 
(accessory fibres) are attached to the base of the alveolar process, 
immediately above the incisive fossa. Farther outwards is an oblique 
opening, the mental foramen, for the exit of the mental nerve and 
inferior dental artery ; and below this foramen, the commencement 
of a ridge, the external oblique ridge, which gives attachment to the 
depressor anguli oris. Near the posterior part of this surface is a 
rough impression made by the masseter muscle ; and, immediately 
in front of this impression, a groove for the facial artery. The 
external surface of the lower border of the bone gives attachment to 
some fibres of the platysma myoides muscle. The buccinator muscle 
arises from the base of the alveolar process as far forwards as the first 
molar tooth, The projecting tuberosity at the posterior extremity 
of the lower jaw, at the point where the body and ramus meet, is 
the angle. 

Upon the internal surface of the body of the bone, at the sym- 
physis, are two small pointed tubercles (mental tubercles) ; imme- 


¢ 

Fic. 117.—The lower jaw. 1. Body. 
2. Ramus. 3. Symphysis. 4. Fossa 
for the depressor labii inferioris 
muscle, 5. Mental foramen. 6. 
External oblique ridge. 7. Groove 
for the facial artery ; the situation of 
the groove is marked by a notch in 
the bone a little in front of the 
figure. 8. The angle. 9. Extremity 
of the mylo-hyoidean ridge. tro. 
Coronoid process. 11. Condyle. 12. 
Sigmoid notch. 13. Inferior dental 
foramen. 14. Mylo-hyoidean groove. 
15. Alveolar process. i. Middle and 
lateral incisor tooth of one side. c¢. 
Canine tooth. 6. Two bicuspids. im. 
Three molars. 


diately beneath these, two other tubercles less marked ; beneath 
them, a ridge, and beneath the ridge two depressions of some size. 
These four points give attachment, from above downwards, to 
the genio-hyo-glossi, genio-hyoidei, part of the mylo-hyoidei, and — 
digastric muscles. Running outwards into the body of the bone 
from the above ridge is a prominent line, the mylo-hyoidean ridge, 
which gives attachment to the mylo-hyoid muscle ; above its pos- 
terior termination, and near the margin of the alveolar process, the 
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superior constrictor muscle and pterygo-maxillary ligament have 
their attachment. Immediately above the ridge, and by the side of 
the symphysis, is a smooth concave surface, which corresponds with 
the sublingual gland ; and below the ridge, and more externally, a 
deeper fossa for the submaxillary gland. 

The superior border of the body of the bone is the alveolar 
process, furnished in the adult with alveoli for sixteen teeth. The 
inferior border or base is rounded and smooth ; thick and everted in 
front to form the chin, and thinner behind where it merges into the 
angle of the bone. 

The ramus is a strong square-shaped process, differing in direction 
at various periods of life ; thus, in the foetus and infant, it is almost 
parallel with the body; in youth it is oblique, and gradually ap- 
proaches the vertical direction until manhood ; in old age, after 
the loss of the teeth, it again declines, and assumes the oblique 
direction. On its external surface it is rough, for the attachment of 


the masseter muscle ; and at the junction of its posterior border with 


the body of the bone it has a rough tuberosity, the angle of the 
lower jaw, which gives attachment by its inner margin to the stylo- 
maxillary ligament. 

The upper extremity of the ramus presents two processes, sepa- 
rated by a concave sweep, the sigmoid notch. The anterior is the 
coronoid process ; it is sharp and pointed, and gives attachment to 
the temporal muscle. The posterior process is the condyle, which 
is flattened from before backwards, oblique in direction, and smooth 
on its upper surface, to articulate with the glenoid cavity of the 
temporal bone. The constriction around the base of the condyle is 
its neck, into the external aspect of which is attached the external 
lateral ligament. A fossa on the anterior part of the neck of the 
condyle gives attachment to the external pterygoid muscle. The 
sigmoid notch is crossed by the masseteric artery and nerve. 

The internal surface of the ramus is marked near its centre by a 
large oblique foramen, the cnferior dental, for the entrance of the 
inferior dental artery and nerve into the dental canal. Bounding 
this opening is a sharp margin (lingula mandibularis), to which is 
attached the long internal lateral ligament, and passing downwards 
from the opening a narrow groove which lodges the mylo-hyoid 
vessels and nerve. To the uneven surface above and in front of the 
inferior dental foramen is attached the temporal muscle, and to the 
rough internal surface of the angle, the internal pterygoid. . 

Development.—In its earliest condition the inferior maxilla 
consists of fibrous tissue investing a cartilaginous rod called the 
Curtilage of Meckel, formed in the first post-oral or mandibular arch. 
Ossific deposit takes place (probably by several centres which fuse 
early), mainly in fibrous tissue, but the portion at the symphysis 
is formed by direct ossification of the Cartilage of Meckel, and 
the condyle and back part of the ramus, including the angle, are 
formed from plates of cartilage unconnected with Meckel’s cartilage. 
The lower jaw is the earliest of the bones of the skeleton to exhibit 
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ossification, with the exception of the clavicle. At the time of birth 
it consists of two lateral halves united by fibrous tissue ; ossific 
union of the symphysis takes place during the first year. 

Articulations.—With the glenoid fosse of the two temporal 
bones, through the medium of a fibro-cartilage. 

Attachment of Muscles.—To fifteen pairs: by the external sur- 
face, commencing at the symphysis and proceeding outwards, levator 
labii inferioris, depressor labii inferioris, depressor anguli oris, 
platysma myoides, a few fibres of the orbicularis oris, buccinator, 
and masseter; by the internal surface, also commencing at the 
symphysis, the genio-hyo-glossus, genio-hyoid, mylo-hyoid, digas- 
tric, superior constrictor, temporal, external pterygoid, and internal 
pterygoid. 


SUTURES. 


The bones of the cranium and face are connected with each other 
by means of sutures (sutwra, a seam). That is, the edges of the 
bone are roughened or uneven, are accurately adapted to each other, 
and united by a small quantity of fibrous tissue. 

When the process of union of the bones of the skull is retarded 
by over-distension of the head, as in hydrocephalus, and sometimes 
without any such apparent cause, distinct ossific centres are developed 
in the interval between the edges ; and, being surrounded by the 
suture, form independent pieces which are called ossa triquetra, or 
ossa Wormiana. These are most frequently found in the lamb- 
doidal suture ; but one sometimes occurs at the junction of the 
anterior inferior angle of the parietal bone with the tip of the great . 
wing of the sphenoid ; it is old the pterion ossicle. 

The sutures may be divided into (1) those at the vertex, (2) those 
at the side of the skull, and (3) those at the base. 

Those at the vertex are the coronal, sagittal, and lambdoidal. 

The coronal suture (Fig. 118) extends transversely across the 
vertex of the skull, and connects the frontal with the parietal bones. 
In the formation of this suture the edges of the articulating bones 
are bevelled, so that the parietal rest on the frontal at each side, 
and in the middle the frontal rests on the parietal bones. 

The sagittal suture extends longitudinally backwards along the 
vertex of the skull, from the middle of the coronal to the apex of 
the lambdoidal suture. It is much serrated, and serves to unite the 
two parietal bones. In the young subject, and sometimes in the 
adult, this suture is continued through the middle of the frontal 
bone to the root of the nose, under the name of frontal suture. Ossa 
triquetra are sometimes found in the sagittal suture. 

The lambdoidal suture is named from some resemblance to the 
Greek letter lambda (A), consisting of two branches, whieh diverge 
at an acute angle from the extremity of the sagittal suture. This 
suture connects the occipital with the parietal bones. 

The sutures at the side of the skull are the squamo-parietal, the 
spheno-parietal, and the masto-parietal. 
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The squamo-parietal suture (Fig. 118) unites the squamous 
portion of the temporal bone with the parietal, overlapping the 
lower border of the latter. 

The spheno-parietal suture is formed by the union of the tip of 
the great wing of the sphenoid with the anterior inferior angle of the 
parietal bone. 
| The masto-parietal suture is the continuation backwards of the 
Pere parietal it unites the upper edge of the mastoid portion 
ot the temporal with the back part of the lower border of the 
parietal. 

The sutures at the base of the skull are the basilar, petro-occipital, 
masto-occiprtul, petro-sphenoidal, aud squamo-sphenoidal. 

The basilar suture is formed by the union of the basilar portions 
of the occipital and sphenoid bones ; it is obliterated by the fusion 
of the bones in early adult life. 

The masto-occipital and petro-occipital sutures are continuous ; 
the former runs between the posterior edge of mastoid, and the lower 
part of the lateral edge of the occipital ; the latter is placed between 
the petrous portion of the temporal and the basi- and ex-occipital, 
and has in it the large opening called jugular foramen. 

The petro-sphenoidal suture is the short, irregular, union of 
the anterior edge of the petrous bone and the posterior border of 
the great wing of the sphenoid, and has in it the middle lacerated 
_ foramen. 

The squamo-sphenoidal suture is the continuation downwards 
_ of the squamo-parietal suture. 

Across the upper part of the face is an irregular suture, the trans- 
verse, which connects the frontal bone with the nasal, superior 
maxillary, lachrymal, ethmoid, sphenoid, and malar bones. 


REGIONS OF THE SKULL. 


The skull, considered as a whole, is divisible into five regions : 
a superior region or vertex ; two lateral regions ; an inferior region 
or base ; and an anterior region, the face. 

The superior region, or vertex of the skull, is bounded anteriorly 
by the frontal eminences ; on each side by the temporal crest and 
parietal eminence ; and behind by the superior curved line of the 
occipital bone and occipital protuberance. It is crossed transversely 
by the coronal suture, and marked from before backwards by the 
sagittal, which terminates posteriorly in the lambdoidal suture. 
Near the posterior extremity of the region, and on each side of the 
sagittal suture, is the parietal foramen. 

The junction of the sagittal and coronal sutures is called the bregma, 
nd lies vertically above the external auditory meatus ; the junction 
f the sagittal and lambdoidal sutures is named the lambda, and is 
isually situated about 24 in. above the external occipital protuberance 
60 min., Clark). The part of the vertex in the neighbourhood of 
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the parietal foramen is generally a little flattened ; it has received 
the name of obelion. 

On the inner or cerebral surface of this region is a shallow groove 
extending along the middle line from before backwards, for the 
superior longitudinal sinus ; at each side of this groove are several 
small fossee for the Pacchionian bodies, and farther outwards, digital 
fossee corresponding with the convexities of the convolutions, and 
numerous ramified grooves for lodging the branches of the meningeal 
arteries. 

Each lateral region of the skull is divisible into three portions ; 
temporal, mastoid, and zygomatic. 

The temporal portion or temporal fossa is bounded above and behind 
by the temporal crest, in front by the external angular process of 
the frontal and by the malar bone, and below by the zygoma. It 


‘ 


Fic. 118.—Front view of the skull. 1. 
Frontal portion of the frontal bone, 
The 2 immediately over the root of 
the nose refers to the glabella; the 
3 over the orbit to the supraorbital 
ridge. 4. Optic foramen. 5. Sphen- 
oidal fissure. 6. Spheno-maxillary 
fissure, 7. The commencement of the 
nasal duct. The figures 4, 5, 6, 7, are 
within the orbit. 8. Opening of the 
anterior nares, divided into two parts 
by the vomer; the figure is placed 
upon the latter. 9, Infraorbital fora- 
men, 10. Malar bone. 11. Symphysis 
of the lower jaw, 12. Mental fora- 
men. 13. Ramus of the lower jaw. 
14. Parietal bone. 15. Coronal suture. 
16. Temporal bone. 17. Squamo- 
parietal suture, 18. Upper part of 
the great wing of the sphenoid bone. 
1g. Commencement of the temporal 
crest. 20. Zygoma. 21. Mastoid pro- 
cess. 


is formed by part of the frontal, great wing of the sphenoid, parietal, 
squamous portion of the temporal, malar bone, and zygoma, and is 


crossed by six sutures, the transverse of the face, coronal, squamo- 


parietal, spheno-parietal, spheno-malar, and squamo-sphenoidal ; it 


lodges the temporal muscle with the deep temporal arteries and_ 


nerves, 

The mastoid portion is rough, for the attachment of muscles. On 
its posterior part is the mastoid foramen ; and below, the mastoid 
process. In front of the mastoid process is the external auditory 
meatus, surrounded by the external auditory process ; and in front 


of the meatus the glenoid cavity, bounded above by the middle 


root of the zygoma, and in front by the eminentia articularis. 
The zygomatic portion, or fossa, is the irregular cavity below the 
zygoma, bounded in front by the superior maxillary bone, internally 
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by the external pterygoid plate, above by the part of the great wing 
ot the sphenoid external to the pterygoid ridge, and lower part of 
*the squamous portion of the temporal bone ; and externally by the 
zygomatic arch and ramus of the lower jaw. It contains the external 
pterygoid, part of the temporal, and internal] pterygoid muscles ; and 
the internal maxillary artery and inferior maxillary nerve, with 
their branches. At the inner side and upper part of the zygomatic 
fossa are two fissures, spheno-maxillary wait pterygo-maxillary. The 
spheno-maxillary fissure, horizontal in direction, opens into the orbit, 
and is situated between the great wing of the sphenoid and the 
superior maxillary bone. It is completed externally by the malar 
bone. The pterygo-mazillary fissure is vertical, and descends at a 
right angle from the extremity of the preceding. It is situated 
between the pterygoid process and the tuberosity of the superior 
maxillary bone, and transmits the internal maxillary artery. At 
the angle of junction of these two fissures is a small space, the 
spheno-maxillary fossa, bounded by the sphenoid, palate, and superior 
maxillary bones. : 

The base of the skull presents an internal or cerebral, and an 
external or basilar surface. 

The cerebral surface is divisible into three parts, which are named 
anterior, middle, and posterior fossa of the base of the cranium. 
The anterior fossa is somewhat convex at each side, where it corre- 
oc with the roof of the orbits; and concave in the middle, in 
the situation of the ethmoid bone and interior part of the body of 
the sphenoid. The latter and the free edges of the lesser wings 
constitute its posterior boundary. It supports the anterior lobes of 
the cerebrum. In the middle line of this fossa, at its anterior part, 
is the erista galli ; immediately in front of that process, the foramen 
cecum, Which gives passage to a small vein from the nose to the 
superior longitudinal sinus ; and on each side, the eribriform plate 
with its foramina, for the transmission of the filaments of the 
olfactory nerve, and a slit for the nasal branch of the ophthalmic 
nerve. On the outer edges of the cribriform plate are seen the 
openings of the anterior and posterior internal orbital foramina. 
Farther back in the middle line is the olivary process, and, at the 
sides of this process, the optic foramina, anterior and middle clinoid 
processes, and vertical grooves for the internal carotid arteries. 

The middle fossa of the base, deeper than the preceding, is bounded 
in front by the lesser wing of the sphenoid ; behind, by the upper 
border of the petrous portion of the temporal bone ; and is divided. 
into two lateral parts by the sella turcica. It is formed by the 
posterior part of the body, great wing, and spinous ones of the 
_ sphenoid, and by the petrous and squamous portion of the temporal 
bones. In the centre of this fossa is the sedla turcica, which lodges 
the pituitary gland and circular sinus, bounded in front by the 
anterior and middle, and behind by the dorsum selle and posterior 
elinoid processes. On each side of the sella turcica is the carotid 
groove for the internal carotid artery, cavernous plexus of nerves, 
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cavernous sinus, and orbital nerves; and farther outwards the 
following foramina, from before backwards : sphenoidal fissure (fora- 
men lacerum anterius) for the transmission of the third, fourth, 
three branches of the ophthalmic division of the fifth, and the 
sixth nerve, and ophthalmic vein ; foramen rotundum, for the superior 
maxillary nerve ; foramen ovale, for the inferior maxillary nerve, 
lesser meningeal artery, and lesser petrosal nerve ; foramen Vesalia 
for a small vein; foramen spinosum, for the middle meningeal 
artery ; foramen lacerum basis cranii (foramen lacerum medium), 
which is, in the recent state, closed in by fibrous tissue below, and 
is crossed by the internal carotid artery, carotid plexus, and petrosal 
branch of the Vidian nerve. On the anterior surface of the pee 
portion of the temporal bone is a groove, leading to a fissured open- 


Fic. 119.—Cerebral surface of the base 
of the skull. 1, One side of the 
anterior fossa; the figure is placed 
on the roof of the orbit, formed by 
the orbital plate of the frontal bone. 
2. Lesser wing of the sphenoid. 3. 
Crista galli. 4. Foramen cecum. 
5. Cribriform plate of the ethmoid, 
6. Olivary process. 7. Optic fora- 
men. 8. Anterior clinoid process. 
g. Carotid groove for the internal 
carotid artery and cavernous sinus. 
10, 11, 12, Middle fossa. 1o marks 
the great wing of the sphenoid. rr. 
Squamous portion of the temporal 
bone. 12. Petrous portion. 13. Sella 
turcica. 14. Basilar portion of the 
sphenoid and occipital bone. The 
uneven ridge between Nos. 13, 14, 
is the dorsum selle, and the pro- 
minent angles of this ridge the 
posterior clinoid processes, 15. Fora- 
men rotundum. 16. Foramen ovale. 
17. Foramen spinosum; the small 
irregular opening between 17 and 12 
is the hiatus Fallopii. 18. Posterior 
fossa. 19, 19. Groove for the lateral 
sinus. 20. Ridge which gives attach- 

ment to the falx cerebelli. 21, Foramen magnum. 22. Meatus auditorius internus. 

23. Jugular foramen. 


ing, the hiatus Fallopw, for the petrosal branch of the Vidian nerve ; 
and immediately beneath this a smaller foramen, for the lesser 
petrosal nerve. Towards the apex of the petrous portion is the 
notch for the fifth nerve, and below it a slight depression for the 
Gasserian ganglion. Farther outwards is the eminence which marks 
the position of the perpendicular semi-circular canal. Proceeding 
from the foramen spinosum are two grooves, which indicate the 
course of the trunks of the middle meningeal artery. The whole 
fossa lodges the temporo-sphenoidal lobes of the cerebrum. 
The posterior fossa, larger than the other two, is formed by the 
occipital bone, petrous and mastoid portion of the temporals, and by 
a small part of the sphenoid and parietals. It is bounded in front 
by the upper border of the petrous portion and dorsum selle, and 
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along its posterior circumference by the groove for the lateral 
sinuses ; it gives Heo ae to the pons Varolii, medulla oblongata, 
and cerebellum. In the centre of this fossa is the foramen magnum, 
bounded at each side by a rough tubercle, which gives attachment 
to the odontoid ligament, and by the anterior condylar foramen. 
In front of the foramen magnum is the concave surface which 
supports the medulla oblongata and pons Varolii, and on each side 
the following foramina, from before backwards, The di ternal auditory 
meatus for the auditory and facial nerves and auditory artery ; 
behind, and externally to this, is a small foramen leading into the 

—— aqueductus vestibuli ; and below it, partly concealed by the edge of 
the petrous bone, the aqueductus cochlew ; next, a long fissure, the 
foramen lacerum posterius or jugular foramen, partially divided into 
two by the jugular spine, the outer portion giving passage to the 
termination of the inferior petrosal and lateral sinuses, and the 
inner to the ninth, tenth, and eleventh pairs of nerves. Converging 
towards this foramen from behind is the deep groove of the lateral 
sinus, and from the front the groove for the inferior petrosal sinus. 

Behind the foramen magnum is the internal occipital erest, which 

ives attachment to the falx cerebelli, and divides the two inferior 
oss of the occipital bone ; and above the ridge is the internal 
occipital protuberance, the transverse groove lodging the lateral 
sinus, and the transverse ridge giving attachment to the tentorium 
cerebelli. 

The external surface of the base of the skull is extremely uneven. 
From before backwards it is formed by the palate processes of the 
superior maxillary and palate bones ; the vomer ; pterygoid, spinous 
processes, and part of the body of the sphenoid ; under surtace of 
the squamous, petrous, and mastoid portion of the temporals ; and 

__ by the occipital bone. The palate processes of the superior maxil- 
lary and palate bones constitute the hard palate, which is raised 
- above the level of the rest of the base (when the skull is turned 
_ over for the purpose of examination), and is surrounded by the 
alveolar processes containing the teeth of the upper jaw. At the 
anterior extremity of the Gard palate, and directly behind the 
front incisor teeth, is the anterior palatine or incisive foramen, which 
transmits the naso-palatine nerves and anterior palatine arteries. 
At the posterior angles of the palate are the posterior palatine fora- 
_ mina, for the palatine nerves and arteries. Passing inwards from 
these foramina is the transverse ridge, to which are attached the 
_aponeurotic expansions of the tensor palati muscles; and at the 
middle line of the posterior border, the palate spine, which gives 
origin to the azygos uvule. The hard palate is marked by a crucial 
suture, which distinguishes the four processes of which it is com- 
posed. Behind, and above the hard palate, are the posterior nares, 
separated by the vomer, and bounded at each side by the internal 
pterygoid plates. At the base of the pterygoid plates are the 
pterygo-palatine canals, The internal pterygoid plate is long and 
narrow, terminated at its apex by the hamular process, and at 
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its base by the scaphoid fossa. The external plate is broad ; the 
space between the two is the pterygoid fossa ; it contains part of the 
internal pterygoid muscle, and the tensor palati. Externally to the 
external pterygoid plate is the zygomatic fossa. Behind the nasal 
fossee, in the middle line, is the under surface of the body of the 
sphenoid, and the basilar process of the occipital bone, and still 
farther back, the foramen magnum. At the base of the external 
pterygoid plate on each side, is the foramen ovale, and behind this 
the foramen spinosum with the prominent spine which gives attach- 
ment to the long internal lateral ligament of the lower jaw and laxator 
tympani muscle. Running outwards from the apex of the spinous 
process of the sphenoid bone is the fissure of Glaser, which crosses 


Fic. 120.—External or basilar surface 
of the base of the skull. 1, 1. The 
hard palate. The figures are placed 
on the palate processes of the 
superior maxillary bones. 2. Inci- 
sive foramen. 3. Palate process of 
the palate bone. The large opening 
near the figure is the posterior 
palatine foramen, 4, Palate spine; 
the curved line upon which the 
number rests is the transverse ridge. 
5. Vomer, dividing the openings of 
the posterior nares. 6. Internal 
pterygoid plate. 7. Scaphoid fossa. 
8. External pterygoid plate. The 
interval between 6 and 8 (right side 
of the figure) is the pterygoid fossa. 
g. Zygomatic fossa. 10, Basilar pro- 
cess of the occipital bone. 11. Fora- 
men magnum. 12, Foramen ovale. 
13. Foramen spinosum. 14. Glenoid 
fossa. 15. Meatus auditorius exter- 
nus. 16. Foramen lacerum medium. 
17. The carotid forameu of the left 
side. 18 Jugular foramen. 19. 
Styloid process. 20. Stylo-mastoid 
foramen, ‘The elevation just to the 
right of the number is the jugular 
tubercle ; and the groove to its left 

the digastric fossa. 21. Mastoid process. 22. One of the condyles of the occipital 

bone. 23. Posterior condylar fossa. 


the glenoid fossa transversely, and divides it into an anterior smooth 
surface, bounded by the eminentia articularis, for the condyle of the 
lower jaw, and a posterior rough surface for a part of the parotid 
gland. Behind the foramen ovale and spinosum is the irregular 
fissure between the spinous process of the sphenoid bone and the 
petrous portion of the temporal, the foramen lacerum basis cranii 
(called also foramen lacerum medium), which lodges the internal 
carotid artery, and in which the carotid branch of the Vidian nerve 
joins the carotid plexus. Following the direction of this fissure 
outwards, we see the foramen for the Eustachian tube, and that for 
the tensor tympani muscle, separated from each other by the pro- 
cessus cochleariformis. Behind the fissure is the pointed process 
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of the petrous bone which gives origin to the levator palati and 
tensor tympani muscles, and, externally to this process, the carotid 
foramen for the transmission of the internal carotid artery and 
ascending branches of the superior cervical ganglion of the sym- 
pathetic ; and behind the carotid foramen, the jugular foramen and 
jugular fossa. Externally, and somewhat in front of the latter, is 
the styloid process, and at its base the vaginal process. Behind and 
at the foot of the styloid process is the stylo-mastoid foramen, for 
the facial nerve and stylo-mastoid artery, and farther outwards 
the mastoid process. At the inner side of the root of the mastoid 
process is the digastric fossa ; and a little farther inwards, the occi- 
pital groove. On the sides of the foramen magnum, and near its 
anterior circumference, are the condyles of the occipital bone. In 
front of each condyle, and piercing its base, is the anterior condylar 
foramen for the hypoglossal nerve, and directly behind the condyle 
the irregular fossa in which the posterior condylar foramen is 
situated. Behind the foramen magnum are the two curved lines 
of the occipital bone, the spine, and the protuberance, with the 
rough surfaces for the attachment of muscles. 

The Face is somewhat oval in contour, uneven in surface, and 
excavated for the reception of two principal organs of sense, the eye 
and the nose. It is formed by part of the frontal bone, and by the 
bones of the face. Superiorly it is bounded by the frontal eminences ; 
beneath these are the superciliary ridges, converging towards the 
glabella ; beneath the superciliary ridges are the supraorbital ridges, 
terminating externally in the external border of the orbit, and 
internally in the internal border, and presenting towards their 
inner third the supraorbital notch, for the supraorbital nerve and 
artery. Beneath the supraorbital ridges are the cavities of the 
orbits. Beneath the orbits is the bridge of the nose, overarching 
the anterior nares ; and on each side of the nares the canine fossa of 
the superior maxillary bone, the infraorbital foramen, and still farther 
outwards the prominence of the malar bone ; at the lower margin of 
the nares is the nasal spine, and beneath it the superior alveolar 
arch, containing the teeth of the upper jaw. Forming the lower 
boundary of the face is the lower Jaw, containing in its alveolar 
process the lower teeth, and projecting inferiorly to constitute the 
chin ; on each side of the chin is the mental foramen. If a per- 
pendicular line be drawn from the inner third of the supraorbital 
ridge to the inner third of the body of the lower jaw, it will be 
found to intersect three openings: the supraorbital, infraorbital, 
and mental, each giving passage to a facial branch of the fifth nerve. 


ORBITS. 


The orbits are two quadrilateral hollow cones, situated in the 
upper part of the face, and intended for the reception of the eye- 
balis, with their muscles, vessels, and nerves, and the lachrymal 
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glands. The central axis of each orbit is directed outwards, so that 
the axes of the two, continued into the skull through the optic 
foramina, would intersect over the middle of the sella turcica. The 
superior boundary of the orbit is formed by the orbital plate of the 
frontal bone, and part of the lesser wing of the sphenoid ; the inferior 
by part of the malar bone, superior maxillary, and orbital plate of 
the palate bone ; the ivternal, by the nasal process of the superior 
maxillary, lachrymal, os planum of the ethmoid, and part of the body 
of the sphenoid ; the external, by the orbital process of the malar 
bone te great wing of thesphenoid. These may be expressed more 
clearly in a tabular form :— 


Frontal. 
Sphenoid (lesser wing). 


| Inner wall. 


Outer wall. | Superior maxilla (nasal 


Malar. Orbit. ) process). 
Sphenoid (greater wing). Lachrymal. 
Ethmoid (os planum). 
| | Sphenoid (body). 


Malar. 
Superior Maxillary. 
Palate. 


There are nine openings communicating with the orbit : the optic, 
for the admission of the optic nerve and ophthalmic artery ; the 
sphenoidal fissure, for the transmission of the third, fourth, the three 
branches of the ophthalmic division of the fifth nerve, the sixth 
nerve, and the ophthalmic vein ; the spheno-mawillary fissure, for the 
passage of the superior maxillary nerve and infraorbital artery to 
the opening of entrance of the infraorbital canal ; temporo-malar 
foramina, two or three small openings in the orbital process of the 
malar bone, for the passage of filaments of the orbital branch of the 
superior maxillary nerve; anterior and posterior internal orbital 
foramina in the suture between the os planum and frontal bone, 
the former transmitting the nasal nerve and anterior ethmoidal 
vessels, the latter the posterior ethmoidal vessels; the opening 
of the nasal duct; and the supraorbital notch or foramen, for the 
supraorbital nerve and artery. 


SPHENO-MAXILLARY FOSSA. 


This is a small space situated between the bones of the head and 
those of the face ; it corresponds in position to the junction of the 
spheno-maxillary and pterygo-maxillary fissures. It is triangular in 
form, and is bounded above by the body of the sphenoid and orbital 
process of the palate, in front by the superior maxillary, behind by 
the base of the pterygoid plate and lower part of the anterior surface 
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of the great wing of the sphenoid, internally by the vertical plate of 
the palate ; it is wide above, near the base of the skull, but narrow 
“below, where it is continued into the upper part of the descending 
palatine canal. The fossa has opening into it three fissures and five 
foramina: the former are the sphenoidal, spheno-maxillary, and 
terygo-maxillary ; the latter are the foramen rotundum, Vidian, 
escending palatine, pterygo-palatine, and spheno-palatine. The 
foramen rotundum, Vidian, and pterygo-palatine foramina are on 
the posterior wall, being placed in the sh of their enumeration 
from above downwards ; the spheno-palatine is on the inner wall, 
and the descending palatine below. The fossa lodges Meckel’s 
ganglion, the superior maxillary nerve, and the third part of the 
internal maxillary artery ; and the foramina which open into it 
(with the exception of the foramen rotundum) give passage to nerve- 
twigs derived from the ganglion and small branches of the artery. 


NASAL FOSSZ. 


The nasal fosse are two irregular cavities, situated in the middle of 
the face, and extending from before backwards. They are bounded 
above by the nasal spine of the frontal, nasal, ethmoid, sphenoid, 
and sphenoidal turbinated bones ; below by the palate processes of 
the superior maxillary and palate bones ; externally by the superior 
maxillary, lachrymal, inferior turbinated, superior and middle tur- 
binated bones of the ethmoid, palate, and internal pterygoid plate 
of the sphenoid ; and the two fosse are separated by the vomer and 
perpendicular lamella of the ethmoid. The inner wall presents a 
large triangular notch anteriorly, which in the recent state is filled 
in i the cartilage of the septum. These may be more clearly ex- 
pressed in a tabular form :— 


Frontal (nasal spine). 
Nasal bones. 
Ethmoid. 
Sphenoid. 
Sphenoidal turbinated bones. 
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Palate processes of superior maxillary hones. 
Palate processes of palate bones, 
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Each nasal fossa is divided into three irregular longitudinal pas- 
sages, or meatuses, by three processes of bone, which project from its 
outer wall—the superior, middle, and inferior turbinated bone ; the 
superior and middle turbinated bone being processes of the ethmoid ; 
the inferior, a distinct bone of the face. ‘he superior meatus oc- 
cupies the superior and posterior part of each fossa ; it is situated 
between the superior and middle turbinated bone, and has opening 
into it two foramina—viz., foramen of the posterior ethmoidal cells, 
and spheno-palatine foramen. The sphenoidal sinuses usually open 
into the upper part of the nasal. fossee, immediately behind the 
superior turbinated bone. The middle meatus is the space between 


Fia. 121.—Longitudinal section of 
the nasal fossez made immediately 
to the right of the middle line, 
the bony septum removed in order 
to show the external wall of the 
left fossa. x. Frontal bone. 2. 
Nasal bone. 3. Crista galli. The 
groove between 1 and 3 is the 
lateral boundary of the foramen 
cecum, 4. Cribriform plate of 
the ethmoid. 5. Sphenoidal cells, 
Bones 2, 4, Ae 5 form the supe- 
rior boundary of the nasal fossa. 
6. Basilar portion of the sphenoid 
bone. 7, ii Palate process of supe- 
rior maxillary bone. The groove 
between 7, 7, is the lateral half of 
the incisive canal, and the dark 
aperture in the groove the inferior 
termination of the left naso-pala- 
tine canal. 8. Nasal spine. 9. 
Palate process of palate bone. a. 

2 Superior turbinated bone. 06. Su- 

perior meatus. c. A probe passed into the posterior ethmoidal cells. d. Opening 

of the sphenoidal cells into the superior meatus. e. Spheno-palatine foramen. 

j. Middle turbinated bone. g, g. Middle meatus. kh. A probe passed into the in- 

fundibulum leading from the frontal sinuses and anterior ethmoidal cells; the 

triangular aperture immediately above the letter is the opening of the antrum. 

i. Inferior turbinated bone. &, k. Inferior meatus. 1, l. A probe passed up the 

nasal duct, showing the direction of that canal. im. Internal pterygoid plate. 

n, Its hamular process. o. External pterygoid plate. »p. Root of pterygoid processes, 

q. Posterior palatine foramina. 7. Roof of the left orbit. s. Optic foramen. 

t. Groove for the last turn of the internal carotid artery converted into a carotico- 

clinoid foramen. v. Sella turcica, 2. Posterior clinoid process. 


the middle and inferior turbinated bone ; it also presents two fora- 
mina, the opening of the infundibulum (the common opening of the 
anterior ethmoidal cells and frontal sinus), and of the antrum. The 
largest of the three passages is the inferior meatus, which is the 
space between the inferior turbinated bone and the floor of the nasal 
fossa ; in it there are two foramina, the termination of the nasal 
duct, and the opening of the anterior palatine canal. In the recent 
state the Eustachian tube looks forward into the nares, and opens 
into the pharynx just behind the inferior meatus. The nasal fossee 
commence upon the face by a large irregular opening, the anterior 
nares, and terminate posteriorly in the two posterior nares. 
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OS HYOIDES. 


The os hyoides (lingual bone) gives support to the tongue, and 
attachment to numerous muscles in the neck. It is named from its 
resemblance to the Greek letter v, and consists of a central portion 
or body, of two larger cornua, which project backwards from the 
body ; and two lesser cornua, which ascend from the angle of union 
between the body and the greater cornua. 

The body (basi-hyal) is somewhat quadrilateral, rough and convex 
on its antero-superior surface, by which 
it gives attachment to muscles ; con- 
cave and smooth on the postero-in- 
ferior surface, by which it lies in con- 
tact with the thyro-hyoid membrane. 
The greater cornua (thyro-hyals) are 
flattened from above downwards, and 
terminated posteriorly by a tubercle ; 
and the lesser cornua (cerato-hyals), Fic, 122.—The os hyoides seen 
conical in form, give attachment to from before. 1. Antero-superior, 
the stylo-hyoid ligaments. In early Se We? cet ae % 
age and in the adult the cornua are Lesser cornu of the same side. 
connected with the body by distinct 
diarthrodial joints ; in old age they become united by bone. 

Development.—By jive centres, one for the body, and one for 
each cornu. Ossification commences in the greater cornua and 
body during the last month of fetal life, and in the lesser cornua 
soon after birth. The cornua do not unite with the body till after 
middle life. 5 

Attachment of Muscles.—To eleven pairs : sterno-hyoid, thyro- 
hyoid, omo-hyoid, pulley of the digastricus, stylo-hyoid, mylo-hyoid, 
genio-hyoid, genio-hyo-glossus, hyo-glossus, lingualis, and middle 
constrictor of the pharynx. It also gives attachment to the stylo- 
hyoid, thyro-hyoid, and hyo-epiglottic ligaments, and to the thyro- 
hyoid membrane, ; 


THE THORAX. 


The skeleton of the thorax consists of the dorsal vertebrae, already 
described, the sternum, ribs, and costal cartilages. , 


STERNUM. 
The sternum (Fig. 123) is situated in the middle line of the front 


- of the chest, and is oblique in direction, the superior end lying 


within a few inches of the vertebral column, the inferior being pro- 


jected forwards so as to be male at a considerable distance from the 


spine. The bone is flat in front, and marked by five transverse lines 
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which indicate its original subdivision into six pieces. It is slightly 
concave behind, trot and thick above, narrowest at the junction of 
the first and second pieces, and flattened and pointed below ; it is 
divisible in the adult into three pieces, superior, middle, and inferior, 
or presternum, mesosternum, and metasternum. ; 

The manubrium (presternwm) is somewhat triangular in shape ; 
it is broad and thick above, where it presents a concave border, 
suprasternal or tuterclavi- 
cular notch; and narrow 
at its junction with the 
m ddle piece. At each 
superior angle is a deep 
articular depression for the 
clavicle ; and on either side 
two notches for articulation 
with the cartilage of the first 
rib, and one-half that of 
the second. The junction 
of the manubrium and body 
is marked by a transverse 
ridge, the sternal angle, 
which serves as a guide to 
the anterior extremity of 
the second rib. 

The body or gladiolus 
(mesosternum), considerably 
longer than the superior, is 
broad in the middle, and 
somewhat narrower at each 
extremity. It presents at 
each side six articular 
Fia. 123.—Anterior view of the thorax. 1. notches for the lower half 


abxaubrtinen, 2. mee 7 gladiolus, . Ensi- of the second rib, the four 
orm cartilage. 4. First dorsal vertebra. <, “+ mthe 

Last dorsal vertebra. 6. First rib. 7, Its next ribs, and the bs Loa 
head. 8. Its neck, resting against the trans- half of the seventh. The 
verse process of the first dorxal vertebra, 9. articular notches are placed 
Its tubercle. 10. Seventh or last true rib. rr. . he li hi h 
Costal cartilages of the true ribs. 12. The last cb Yarns to the lines whic 


two false ribs or floating ribs. 13. The groove indicate the original sub- 

along the lower border of the rib. division of the bone. This 
Piece is sometimes perforated by an opening of variable size, 
resulting from arrest of development. 

The ensiform or xiphoid process (metasternwm) is the smallest 
of the three, often merely cartilaginous, and very variable in appear- 
ance, being sometimes pointed, at other times broad and thin, and 
at other times, again, perforated by a round hole, or bifid. It pre- 
sents a notch at each side for articulation with the lower half of the 
cartilage of the seventh rib. 

Development.— The sternum is usually developed from six 
centres, one for each of the segments of which the bone primarily 
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consists. Ossification commences in the manubrium towards the 
‘end of the sixth month of feetal life, in the second segment about 
the seventh or eighth month, in the third and fourth about the time 
of birth, and in the fifth segment during the first year. The osseous 
centre for the ensiform cartilage is very variable in its advent, being 
first apparent at any period from the sixth to the fifteenth year, or 
even later. Frequently, additional nuclei appear in several of the 
segments, this being more especially the case with the manubrium, 
in which as many as six centres have occasionally been observed ; 
in the third, fourth, and fifth segments there are frequently two | 
centres which are placed laterally, and it is the irregular union of 
these pairs that gives rise to the foramina occasionally seen in the 
sternum towards its lower part. Union of the pieces of the sternum 
commences from below and proceeds upwards ; the fifth piece unites 
with the fourth at about puberty, the fourth and third between 
twenty and twenty-five, the third and second between twenty-five 
and thirty. The ensiform appendix becomes joined to the body of 
the sternum at forty or fifty years ; and the manubrium to the body 
only in very old age. Twosmall pisiform pieces have been described 
by Béclard and Breschet, as being situated upon and somewhat be- 
hind each extremity of the supra-sternal notch of the upper border 
of the manubrium. 

Articulations.—With the clavicles and seven costal cartilages on 
each side. 

Attachment of Muscles.—To nine pairs and one single muscle 
—viz., by its anterior surface to the pectoralis major, by its wpper 
border to the sterno-mastoid, by the upper and posterior part of the 
manubrium to the sterno-hyoid and sterno-thyroid, by the posterior 
surface of the body to the triangularis sterni, and by the ensiform 
cartilage to the external oblique, internal oblique, transversalis, 
rectus, and diaphragm. 


RIBS. 


The ribs are twelve in number at each side; the first seven are 
connected with the sternum by the costal cartilage, and are thence 
named sternal or true ribs; the remaining five are the asternal or 
false ribs ; and the last two, shorter than the rest, and free at their 
extremities, are the floating ribs. The ribs increase in length from 
the first to the eighth, whence they diminish to the twelfth ; in 
breadth they diminish gradually from the first to the last, and, with 
the exception of the last two, are broader at the anterior than at the 
posterior end. The first rib is horizontal in direction ; all the rest 
are oblique, the anterior extremity falling considerably below the 
posterior. Each rib presents an external and internal surface, a 
superior and inferior border, and two extremities ; it is curved to 
correspond with the arch of the thorax, and twisted, so that, when 
laid on a horizontal surface, one end is tilted up.. 

The external surface is convex, and marked by the attachment 
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of muscles ; the znternal is flat, and corresponds with the pleura ; 
the superior border is rounded. The inferior border is sharp and 
grooved on its inner edge, the lower edge of the groove giving 
attachment to the external, and the upper edge to the internal 
intercostal muscle. Near its vertebral extremity, the rib is some- 
what bent ; and opposite the bend, on the external surface, is a rough 
oblique ridge, which gives attachment to a tendon of the sacro- 
lumbalis muscle, and is called the angle. The distance between 
the vertebral extremity and the angle increases gradually from the 
second to the eleventh rib. Beyond the angle is a rough elevation, 
the tubercle, to which the posterior costo-transverse ligament is at- 
tached ; and immediately at the base and under side of the tubercle 
a smooth surface for articulation with the extremity of the transverse- 
process of the oehet item vertebra. The vertebral end of the rib 
is somewhat expanded, and termed the head, and that portion )e- 
tween the head and tubercle, the neck. On the extremity of the 
head is an oval smooth surface divided by a transverse ridge into 
two facets for articulation with two contiguous vertebrae ; the ridge 
being joined to the intervertebral substance by means of an inter- 


Fic. 124.—Vertebral extrem- 
ity of the seventh rib of the 
right side. x. The angle. 
2. The tubercle; rough 
surface for the posterior 
costo-transverse ligament. 

. Articular surface. 4. 

Seck of rib. 5. Head, 

resenting two articular 

acets. 6. Rough surface 
for the attachment of the middle costo-transverse ligament. 7. Crest for the 
anterior costo-transverse ligament. 8. Upper rounded border. 9. Lower sharp 
border, 10. Groove on the inner edge of the lower border. 


articular ligament. The posterior surface of the neck is rough, for 
the attachment of the middle costo-transverse ligament ; aii upon 
its upper border is a crest, which gives attachment to the anterior 
costo-transverse ligament. The sternal extremity is flattened, and 
presents an oval depression for the reception of the costal cartilage. 

The ribs that demand especial consideration are the first, tenth, 
eleventh, and twelfth. 

The first is the shortest rib; it is broad and flat, and placed 
horizontally at the upper part of the thorax, the surfaces looking 
upwards and downwards, in place of forwards and backwards as in 
the other ribs. At about the anterior third of the upper surface of 
the bone, and near its internal border, is a tubercle (sculene tubercle), 
which gives attachment to the scalenus anticus muscle, and imme- 
diately before and behind that tubercle, a shallow oblique groove, 
the former for the subclavian vein, the latter for the subclavian 
artery. Near the posterior extremity of the bone is a thick and 
prominent tubercle, with a smooth articular surface for the transverse 
process of the first, dorsal vertebra ; and between the tubercle and 
the groove for the subclavian artery is a depression for the attach- 


RIBS AND COSTAL CARTILAGES. 135 


ment of the scalenus medius muscle. There is no angle, and no 
groove on the under side. Beyond the tubercle is a narrow con- 
stricted neck ; and at 
the extremity, a head, 
presenting a single ar- 
ticular surface. 

The second rib, in 
some of its characters, 
resembles the first, 
being flattened from 
above downwards, and 
only slightly twisted ; 
it presents near the 
middle a rough surface 
for the attachment of 


the second and third 
digitations of the ser- Fic. mop eee ah of left side. 1. Scelens tubercle. 
5 , 2. Groove for subclavian vein. 3. Groove for sub- 
ratus BRO e aus. |. clavian artery. 4. Head. 5. Neck. 6. Articular 

The tenth rib has a portion of tubercle. 7. Rough portion of tubercle. 


single articular surface 8. Anterior end. 
on its head. 

The eleventh and twelfth have each a single articular surface on 
the head, no neck or tubercle, and are pointed at the free extremity. 
The eleventh has a slight ridge, representing the angle, and a shallow 
groove on the lower border ; the twelfth has neither. 

Development.—The ribs are developed by three centres ; one for 
the central part, one for the head, and one for the tubercle. The 
last two have no centre for the tubercle. Ossification commences in 
the body somewhat before its appearance in the vertebre ; the epi- 
physeal centres for the head and tubercle appear between sixteen and 
twenty, and are consolidated with the rest of the bone at twenty- 
five. 

Articulations.—Each rib articulates with two vertebre and one 
costal cartilage, with the exception of the first, tenth, eleventh, and 
twelfth, which articulate each with a single vertebra only. 

Attachment of Muscles.—Intercostal muscles, scalenus anticus, 
medius, and posticus, pectoralis minor, serratus magnus, obliquus 
externus, latissimus dorsi, quadratus lumborum, serratus posticus 
superior, serratus posticus inferior, sacro-lumbalis, longissimus dorsi 
cervicalis ascendens, levatores costarum, transversalis, and dia- 
phragm. 

COSTAL CARTILAGES.—The costal cartilages serve to prolong the 
ribs forward to the anterior part of the chest, and contribute mainly 
to the elasticity of the thorax. They are broad at their attachment 
with the ribs, and taper slightly towards the sternal end; they 
diminish gradually in breadth from the first to the last ; in length 
they increase from the first to the seventh, and then decrease to the 
last. The cartilages of the first two ribs are horizontal in direc- 
tion ; the rest incline more and more upwards. In advanced age 
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the costal cartilages are converted more or less completely into 
bone, the change taking place earlier in the male than in the 
female. 

The first seven cartilages articulate with the sternum ; the three 
next, with the lower border of the cartilage immediately preceding ; 
the last two lie free between the abdominal muscles. All the car- 
tilages of the false ribs terminate by pointed extremities. 

Attachment of Muscles.—Subclavius, sterno-thyroid, pectoralis 
major, internal oblique, rectus, transversalis, diaphragm, triangu- 
laris sterni, internal intercostals. 


THE THORAX AS A WHOLE. 


The thorax is conical in shape, flattened antero-posteriorly, and 
wider from side to side than from before backwards. It is formed 
posteriorly by the dorsal vertebrae, and ribs, the bodies of the former 
projecting into the cavity, and the latter forming a backward con- 
vexity on each side, the furrow between the back of the ribs and the 
spinous processes of the vertebrae being occupied in the recent state 
by the dorsal muscles. The anterior wall, formed by the sternum 
and costal cartilages, inclines forwards as it descends, and at its lower 
end is a depression corresponding to the xiphoid cartilage. The 
upper edge of the sternum corresponds to the fal of the lower part 
of the body of the second dorsal vertebra in the male, and in the 
female to the lower part of the body of the third. The female 
thorax is relatively shorten and rounder than the male, and is also 
relatively wider in its upper part. The lower part of the thoracic 
wall encloses the upper part of the abdominal cavity. 


THE UPPER EXTREMITY. 


The upper extremity is formed by the clavicle, scapula, humerus, 
radius, ulna, carpus, metacarpus and phalanges. The clavicle and 
scapula form the shoulder-girdle. 


CLAVICLE. 


The clavicle (clavis, a key), or collar-bone, is a long bone, shaped 
like the italic letter /, and extended across the upper part of the 
side of the chest from the upper piece of the sternum to the point of 
the shoulder, where it articulates with the scapula. The curves are 
so disposed that at the sternal end the convexity, and at the scapular 
the concavity, is directed forwards. The sternal half of the bone is 
rounded, and terminates in a broad facet for articulation with the 
sternum ; this facet is continued for a short distance on to the under 
surface, where it articulates with the cartilage of the first rib, The 
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scapular half is flattened from above downwards, and broad at its 
extremity, the articular surface for the acromion occupying only 
part of its extent. The upper surface is smooth, convex, and partly 
subcutaneous ; the under surface rough at its outer part, and ex- 
cavated into a smooth groove in the middle, where it lodges the 
subelavius muscle. At the sternal extremity of the under surface is 
a very rough prominence, which gives attachment to the rhomboid 
ligament; and at the other extremity a rough tubercle near the 
posterior border, for the conoid ligament, and a ridge, running 


Fic. 126.—-Clavicle of the right side ; its upper and anterior face. 1. The sternal end. 
2. The portion which articulates! with the first rib. 3, 3. Ridge of attachment 
of the pectoralis major. 4. Acromial end. 5. Surface of articulation with the 
acromion. 6, 6, Ridge for the attachment of the deltoid. 7, 7. Line of insertion 
of the trapezius. 8. Line of origin of the sterno-mastoid. 


forwards and outwards from this, for the trapezoid ligament, both 
parts of the coraco-clavicular ligament. The opening for the 
nutrient vessels is seen at the under surface of the bone. 
Development.— By two centres ; one for the shaft and one for the 
sternal extremity ; the former appearing (in membrane) before any 
other bone of the skeleton, the latter between eighteen and twenty. 
The epiphysis joins the shaft about the twenty-fifth year. 
‘ Articulations.— With the sternum, scapula, and cartilage of the 
rst rib. 
Attachment of Muscles.—To seven ; sterno-cleido-mastoid, trape- 
zius, pectoralis major, deltoid, subclavius, sterno-hyoid and platysma 
myoides. 


SCAPULA. 


The scapula (oxaravn, a spade) is a flat triangular bone, situated 
on the posterior aspect and side of the thorax, and occupying the 
space from the second to the seventh rib. It is divisible into an 
anterior and posterior surface; superior, inferior, and posterior 
border ; anterior, superior, and inferior angle ; and processes, 

The anterior surface, or venter, is concave and uneven, forming 
the subscapuiar fossa, and is marked by several oblique ridges which 
have a direction upwards and outwards. It is occupied by the 
_ subscapularis muscle, with the exception of the posterior border, a 
_ triangular surface near the superior angle, and similar area near the 

inferior angle, these parts giving attachment to the serratus magnus. 
The posterior surface, or dorsum, is convex, and unequally divided 
into two portions by the spine : that portion above the spine is the 
supra-spinous fossa ; and that below, the infra-spinous fossa. 


138 SCAPULA. 


The superior border is the shortest of the three; it is thin and 
concave, terminated at one extremity by the superior angle, and at 
the other by the coracoid process. At the base of the coracoid 
process is the supra-scapular or coraco-scapular notch (converted 
into a foramen by a ligament), for the transmission of the supra- 
scapular nerve. 

The inferior or axillary border is thick, and marked by several 
grooves and depressions ; it terminates superiorly at the glenoid 
cavity,‘and inferiorly at the inferior angle. Immediately om the 
glenoid cavity is a rough ridge, which gives origin to the long head 
of the triceps muscle. In the middle of this border is a depression 


FiG."127.—Anterior surface or venter of the 
scapula, 1, 1, 1. Oblique ridges crossing 
the subscapular fossa. 2, 2. Upper part 
of the surface occupied by the serratus 
magnus muscle. 3. Superior border. 4. 
Superior angle. 5. Supra-scapular notch. 
6. Coracoid process. 7. Acromion pro- 
cess, 8. Spine of thescapula; the figure 5, 
while indicating the supra-scapular notch, 
is placed on the spine. g. Articular 
surface of the acromio-clavicular joint. 
1o. Glenoid cavity. 11. Head of the 
scapula, 12, Its neck. 13, 13. Axillary 
border ; the upper 13 is placed against 
the ridge for the triceps. 14. Inferior 
angle. 15, 15. Posterior border. 16. Pro- 
minence corresponding with the origin 
of the spine of the scapula. 


for the teres minor, and beneath this a deeper groove for the teres 
major ; near the inferior angle is a projecting lp,-which increases ~ 


the surface of origin of the latter muscle. 


The posterior border or base, the longest of the three, is turned. 


towards the vertebral column. It is intermediate in thickness 
between the superior and inferior, and convex. Attached to it are 
three muscles, the levator anguli scapulee extending from the upper 
edge of the triangular area at the root of the spine to the superior 
angle, the rhomboideus minor corresponding in its attachment to 
the triangular area, and the rhomboideus major attached to the rest 
_of the border. 

The anterior angle is the thickest part of the bone, and forms 
the head of the scapula-; it is immediately surrounded by a con- 
stricted portion, the neck. The head presents a shallow pyriform 
articular surface, the glenoid cavity, having the pointed extremity 


upwards ; and at its apex is a rough depression, which gives attach-— 
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ment to the long tendon of the biceps. At the anterior and upper 
part of the glenoid cavity a rudimentary notch is observed in its 
margin ; this is interesting as corresponding to the notch at the inner 
side of the acetabulum. The superior angle is thin and pointed. 
The inferior angle is thick, and smooth upon the posterior surface 
for the origin of the teres major, and for a large bursa over which 
the upper border of the latissimus dorsi muscle plays ; it also occa- 
sionally gives origin to a few fibres of the latter muscle. 

The spine of the scapula, triangular in form, crosses the upper 
part of the dorsum of the bone ; 
it commences at the posterior 
border by a smooth triangular 
surface over which the fan-shaped 
tendon of the trapezius glia, 
and terminates at the point of 
the shoulder in the acromion 
ae At a short distance 
rom its origin, where the tri- 
angular surface rises to the level 
of the spine, is a prominent 
tubercle, which marks the ter- 
mination of the line of attach- 
ment of the tendon of the 
trapezius. The anterior border 
of the spine is smooth and 
concave, it arises near the neck 
of the scapula, and is continued 
into the under surface of the 
acromion; it encloses a notch, 
the great scapular notch, between 
it and the glenoid cavity. The ie 
free border of the spine is rough Pie eR, on Radar op a fos 

co) I. upra-spinous fossa. 2. intra 
and subcutaneous, and gives at- spinous fossa. 3. Superior border. 
tachment, by two projecting lips, f,Supraseupilay etch, 3, Arties 
to the trapezius above and deltoid glenoid cavity. 7. Inferior angle. 
below ; the surfaces of the spine 8 Neck of the scapula; the rite 8 
enter into the formation of the  {}? sea Hand OF flo tosis o Pee: 
supra- and infra - spinous fossa. baa 4 border or haa of es gael rs 
The nutrient foramina of the pr iis eae ae ee eaten ic 
scapula are situated in the base the trapezius glides. 12. Acromion 
of the spine. process. 13. One of the nutrient for- 

The acromion, somewhat  tri- amina. 14. Coracoid process. 
angular in form, is flattened from above downwards; it over- 
hangs the glenoid cavity, the upper surface being rough and 
subcutaneous, the lower smooth. Near its extremity, on the 
anterior border, is an oval articular surface, for the end of the 
clavicle. 

The coracoid process is a thick, round, and curved process of 
bone, arising from the upper part of the neck of the scapula, and 
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overarching the glenoid cavity. It is about two inches in length, 
very strong, and gives attachment by its tip to the biceps and 
eich muscles, by its anterior border to the pectoralis 
minor, and. by its posterior border to the coraco-acromial liga- 
ment. Near its base is a rough impression for the conoid ligament, 
and running forwards from this an oblique ridge for the trapezoid 
ligament. 

Development.—By seven centres; one for the body (including 
the spine), two for the coracoid process, two for the acromion, one 
for the inferior angle, and one for the posterior border. The ossific 
centre for the body appears near the head about the seventh or eighth 
week, one for the coracoid process during the first year, and a second 
at the base of the same process in the tenth year; the acromion 
process at puberty ; the inferior angle in the fifteenth year; and 
the posterior border at seventeen or eighteen. Union between the 
coracoid process and body takes place during the fifteenth year ; 
the bone is not complete till after the twenty-second year. 

Articulations.— With the clavicle and humerus. 

Attachment of Muscles.—To sixteen ; by its anterior surface to 
the subscapularis and serratus magnus; posterior surfuce, supra- 
spinatus and infra-spinatus ; superior border, omo-hyoid ; posterior 
border, levator anguli scapule, rhomboideus minor, rhomboideus 
major ; axillary border, long head of the triceps, teres minor, teres 
major ; upper angle of the qlenoid cavity, long tendon of the biceps ; 
spine and acromion, trapezius and deltoid ; coracoid process, pectoralis 
minor, short head of the biceps, and coraco-brachialis. The liga- 
ments attached to the coracoid process are, coraco-acromial, coraco- 
clavicular, coraco-humeral, and the costo-coracoid membrane. 
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The humerus is divisible into a shaft and two extremities. 

The upper extremity presents a rounded Jcad ; a constriction 
immediately around the base of the head, the anatomical neck; a 
greater and a lesser tuberosity. The greater tuberosity is situated most 
externally, and is marked by three facets for the insertion of the 
supra-spinatus, infra-spinatus, and teres minor muscles. The lesser 
tuberosity, placed internally, gives attachment to the tendon of the 
subscapularis. The tuberosities are separated by a vertical furrow, 
the bicipital groove, which lodges the long tendon of the biceps, and a 
branch of the anterior circumflex artery. The edges of this groove 
below the head of the bone are prominent and rough, and called 
the external and internal bicipital ridges; the former serves for the 
insertion of the pectoralis major muscle, the later for the tendon 
of the teres major ; at the bottom of the groove the tendon of the 
latissimus dorsi is inserted. 

The constriction of the bone below the tuberosities is the surgical — 
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neck, and is so named, in contradistinction to the anatomical neck, 
from being the seat of the accident called by surgical writers fructure 
of the neck of the humerus. 

The shaft of the bone is somewhat cylindrical at its upper part, 
and flattened from before backwards below. On the outer side, at 
about its middle, is a rough triangular eminence (deltoid tuberosity), 


Fic. 129. Fic. 130. 


Fig, 129.—Humerus of the right arm ; its 
anterior surface. 1. Shaft of the bone. 
2. Head. 3. Anatomical neck. 4. 
Greater tuberosity. 5. Lesser tubero- 
sity. 6. Bicipitalgroove. 7. External 
bicipital ridge. 8. Internal bicipital 
ridge. g. Rough surface into which 
the deltoid is inserted. 10. Nutrieut 
foramen, 11. Eminentia capitata. 12. 
Trochlea. 13. External epicondyle. 
14. Internal epicondyle. 15. External 
supracondylar ridge. 16. Internal 
supracondylar ridge. 17. Fossa for 
the coronoid-process of the ulna. 


Fia. 130.—Humerus of the right arm ; its 
posterior aspect. 1. Shaft. 2. Head. 
3, 3. Anatomical neck. 4, 4. Surgical 
neck. 5. Great tuberosity. 6. Facets 
of insertion of the infra-spinatus 
and teres minor. 7. Groove for the 
musculo-spiral nerve. 8. Back of 
trochlear surface. 9g. Internal epicon- 
dyle. 10. External epicondyle. 11. 
External supracondylar ridge. 12. 
Fossa for the reception of the ole- 
cranon. 


which gives insertion to the deltoid ; and immediately on each side 
of this eminence is a smooth depression, corresponding with the 
origin of the brachialis anticus. On the inner side of the middle 
of the shaft is a smooth surface for the attachment of the coraco- 
brachialis muscle; and behind, an oblique and shallow groove 
(musculo-spiral groove), which lodges the musculo-spiral nerve and 
superior profunda artery. The foramen for the medullary vessels 
is situated on the inner surface of the shaft of the bone a little 
below the coraco-brachial impression ; it is directed downwards. 
The lower extremity is flattened behind and convex in front ; it 
is terminated inferiorly by a long articular surface, divided into two 
parts by an elevated ridge. The external portion of the articular 
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surface is a rounded protuberance, capitellum or eminentia capitata, 
which articulates with the cup-shaped depression on the head of the 
radius ; the internal portion is a concave and pulley-like surface, 
trochlea, for articulation with the ulna. It will be noticed that the 
capitellum is limited to the anterior and lower aspect of the bone, 
and is not seen from behind, while the trochlear surface is even more 
marked behind than in front ; the latter is bounded on its inner side 
by a salient ridge. Projecting beyond the articular surface at each 
side are the external and internal epicondyle, the latter being consider- 
ably the longer ; and running upwefs from the epicondyles along 
the borders of the bone are the suy.:ondylar ridges, of which the 
external is the most prominent. Immediately in front of the troch- 
lea is a small depression for receiving the coronoid process of the 
ulna during flexion of the fore-arm (coronoid fossa) ; and immedi- 
ately behind it a large and deep fossa, for containing the olecranon 
process during extension (olecranon fossa); above the trochlea is a 
small pit (radial fossa), which receives the anterior part of the head 
of the radius in complete flexion. The average length of the humerus 
is, in the male thirteen inches, and in the female twelve inches. 

Development.—By seven centres ; one for the shaft, one for the 
head, one for the tuberosities, one for the eminentia capitata, one 
for the trochlea, and one for each epicondyle, the internal preceding 
the external. Ossification commences in the shaft of the humerus in 
the eighth week ; in the head during the first year, and in the tubero- 
sities during the third year ; in the eminentia capitata and trochlea 
during the third and eleventh year ; and in the epicondyles during 
the fifth and fifteenth. At the time of birth the shaft is ossified, 
but the extremities are cartilaginous ; the centre for the head and 
that for the tuberosities unite during the fifth year. The entire 
bone is consolidated at twenty. 

Articulations.— With the glenoid cavity of the scapula, the ulna, 
and radius, 

Attachment of Muscles.—To twenty-four - by the greater tubero- 
sity, supra-spinatus, infra-spinatus, and teres minor ; lesser twbero- 
sity, subscapularis ; external bicipital ridge, ee major ; internal 
bicipital ridge and groove, teres major and latissimus dorsi; shaft, 
external Eg internal head of the triceps, deltoid, coraco-brachialis, 
and brachialis anticus ; external swpracondylar ridge and epicondyle 
extensors and supinators of the fore-arm, viz., supinator longus, 
extensor carpi radialis longior, extensor carpi radialis brevior, 
extensor communis digitorum, extensor minimi digiti, extensor — 
carpi ulnaris, anconeus, and supinator brevis ; internal epicondyle — 
flexors and one pronator, viz., pronator radii teres, flexor carpi 
radialis, palmaris longus, flexor sublimis digitorum, and flexor carpi 
ulnaris. . 
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The ulna is divisible into a shaft and two extremities. The 
upper extremity is large, and forms principally the articulation of 
the elbow; the lower extremity is small, and is excluded from 
the wrist-joint by an interarticular fibrocartilage. 

The upper extremity presents a semilunar concavity of large size, 
the greater sigmoid notch, for articulation with the humerus; and 
on the outer side a lesser sigmoid notch, for the head of the radius. 
_ Bounding the greater sigmoid notch posteriorly is the olecranon pro- 
cess, and overhanging it in front, 

a pointed eminence with a rough 

triangular base, the coronoid 

process. The olecranon process 

(@drévmm, elbow ; kpdvov, head) ye 

terminates in front by a sharp . 

beak, which in full extension 

passes into the olecranon fossa 
on the humerus ; behind this is 

a rough and prominent surface 

or tuberosity for the attach- 

ment of the triceps muscle ; 
and on the posterior aspect of ih 

the process a smooth triangu- "FI H 

lar area which is subcutaneous. : 

The coronoid process has alsoa = 

sharp beak in front, and below 

this a triangular, rough surface 

(tuberosity of the ulna) for the 

brachialis anticus, immediately 

to the inner side of which one 
head of the pronator radii teres 
is attached. Below the lesser 
sigmoid notch is a rough pit, 
which gives attachment to some 
fibres of the supinator brevis. 
The shaft is prismoid in form, and presents three surfaces, 
anterior, posterior, and internal; and three borders. The anterior 
_ surface is occupied by the flexor profundus digitorum for the upper 
_ three-fourths of its extent ; and below, by a depression for the pro- 
nator quadratus muscle. A little above its Sidate is the nutrient 
_ foramen, directed upwards. On the posterior surface, at the upper 
part of the bone, is the triangular uneven depression for the 
speieonous muscle, bounded inferiorly by an oblique ridge which 
’ 
7 


Fic. 131.—The two bones 
of the fore-arm seen 
from the front. 1. Shaft 
oftheulna. 2. Greater 
sigmoid notch. 
Lesser sigmoid notch, 
with which the head 
of the radius is articu- 
lated. 4. Olecranon 
process. 5. Coronoid 
process. 6. Nutrient 
foramen. 7. The sharp 
ridges upon the two 
bones to which the 
interosseous mem- 
brane is attached. 8. 
Capitulum ulne. 9. 
Styloid process. _ ro. 
Shaft of the radius. 
11. Itshead surrounded 
by the smooth border 
for articulation with 
the orbicular ligament. 
12. Neck of the radius, 
13. Its tubercle. 14. 
The oblique line. 15. 
Lower extremity of the 
bone. 16, Styloid pro- 
cess, 
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runs downwards from the posterior extremity of the lesser sigmoid 
notch. Below the ridge, the surface is marked into several grooves 
_ for the attachment of the extensor ossis metacarpi pollicis, extensor 
secundi internodii pollicis, and extensor indicis muscles. The 
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internal surfuce is covered in for the greater part of its extent by. 
re 


the flexor profundus digitorum. ‘The anterior border is rounde 


and gives origin by its lower fourth tothe pronator quadratus. The — 
posterior is prominent, and affords attachment to the tendinous ex-— 


pansion common to the flexor carpi ulnaris, extensor carpi ulnaris, 


) 


and flexor profundus digitorum ; expanding at the upper extremity — 


into the triangular subcutaneous surface of the olecranon, The 


external or radial border is sharp and prominent, for the attach-— 


ment of the interosseous membrane. 


The lower extremity terminates in a small rounded head, capi-_ 
tulum ulne, from the side of which projects the styloid process. The 
latter presents a deep notch at its base for the attachment of the — 


apex of the triangular interarticular cartilage, and by its point gives 
attachment to the internal lateral ligament. 


On the posterior sur-_ 


face of the head is a groove, for the tendon of the extensor carpi 
ulnaris ; and on the side opposite the styloid process a smooth sur- 


face, for articulation with the side of the radius. 
Development.—By three centres ; one for the shaft, one for the 


inferior extremity, and one for the tip of the olecranon. Ossification — 


commences in the ulna during the eighth week ; the ends of the 


lower end appears at about 


bone are cartilaginous at 
birth. The centre for the — 


the fifth, that for the tip of - 


Fic, 132.—Bones of the 
fore-arm, seen on 
their posterior as- 
pect. 1. Shaft of the 
ulna. 2. Olecranon 
process. 3. Border 
of the great sigmoid 
notch. 4. Ridge on 
radius and ulna for 
the interosseous 
membrane. 5. Capi- 
tulum ulne, 6. Sty- 
loid process. 7. Shaft 
of the radius. 8. Its 
head. 9g. Neck. 10. 
Tuberosity. 11. 
Lower extremity of 
the bone. re. Ridge 
separating the ten- 
dons of the extensors 
in their passage to 
the dorsum of the 
hand. 13. Styloid 
process. 


the olecranon about the tenth, — 
year. The upper epiphysis — 
joins the shaft about the six- 


teenth year, and the lower 


epiphysis joins about the 
twentieth. 

Articulations.—With two _ 
bones ; humerus and radius ; 
it is ay eet from the cunei- 
form bone of the carpus by 
the triangular interarticular 
cartilage. 

Attachment of Muscles. 
—To thirteen: by the ole- 
eranon to the triceps, one head 
of the flexor carpi ulnaris, and — 
anconeus ; by the corowotd pro-— 
cess, brachialis anticus, pro- — 
nator radii teres, flexor sub-_ 
limis digitorum, and flexor 
profundus digitorum ; by the — 
shaft, flexor profundus digi-— 


torum, flexor carpi ulnaris, pronator quadratus, supinator brevis, _ 
anconeus, extensor carpi ulnaris, extensor ossis metacarpi pollicis, | 
extensor secundi internodii pollicis, and extensor indicis. ; 


/, 
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The radius is the rotatory bone of the fore-arm ; it is divisible 
into a’shaft and two extremities : unlike the ulna, its upper extremity 
is small, and merely accessory to the formation of the elbow-joint ; 
while the lower extremity is large, and forms almost solely the joint 
of the wrist. 

The upper extremity presents a rounded /ead, depressed on its 
upper surface into a shallow cup for articulation with the capitellum 
of the humerus. Around the margin of the head is a smooth articular 
surface which is broad on the inner side, where it articulates with 
the lesser sigmoid notch of the ulna, and narrow in the rest of its 
circumference, to play in the orbicular ligament. Beneath the head 
is a constricted cireular neck ; and beneath the neck, on its inter- 
nal aspect, a prominent process, the tuberosity. The surface of the 
tuberosity is partly smooth and partly rough : rough behind, where 
it receives the attachment of the tendon of the biceps ; and smooth 
- front, where a bursa is interposed between the tendon and the 

one. 

The shaft of the bone is prismoid, and presents three surfaces. 
The anterior surface is somewhat concave superiorly, where it lodges 
the flexor longus pollicis; and flat below, where it supports the 
pronator quadratus. At about the upper third of this surface is the 
nutrient foramen, which is directed upwards. The posterior surface 
is round above, where it supports the supinator brevis muscle, and 
marked below by several shallow oblique grooves, which afford 
attachment to the extensor muscles of the thumb. The external sur- 
face is round and convex, and marked in its middle by a rough 
impression for the insertion of the pronator radii teres ; it is separated 
from the anterior surface below by a rounded border, and above by 
a distinct ridge which runs forwards on to the anterior surface of 
the bone, and terminates in the lower part of the tuberosity ; this is 
called the oblique ridge, and gives attachment to the flexor sublimis 
digitorum. On the inner margin isa sharp and prominent crest, 
which gives attachment to the interosseous membrane. 

The lower extremity of the radius is broad and triangular, and 
provided with two articular surfaces ; one at the side of the bone, 
which is concave to receive the rounded head of the ulna ; the other 
at the extremity, and marked by a slight ridge into two facets, one 
external and triangular, corresponding with the scaphoid ; the other 
square, with the semilunar bone. At the outer side of the extremity 
is a strong conical projection, the styloid process, which gives attach- 
ment by its base to the tendon of the supinator longus, and by its 
apex to the external lateral ligament of the wrist-joint. The inner 


edge of the terminal articular surface affords attachment to the base 
_ of the triangular interarticular fibro-cartilage of the wrist-joint. 


Immediately in front of the styloid process is a groove, which 


_ lodges the tendons of the extensor ossis metacarpi pollicis and ex- 
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tensor primi internodii ; and, behind the process, a broader groove, 
frequently divided by a slight ridge, for the tendons of the extensor 
carpi radialis longior and brevior ; behind this is a prominent ridge, 
@ | and a deep narrow groove, for 
the tendon of the extensor 
secundi internodii pollicis ; and 
internal to this, another broad 
groove for the tendons of the 
extensor communis digitorum, 
and extensor indicis: the ex- 
tensor minimi digiti running 
in a groove at the point of arti- 
culation of the radius and ulna. 

Development.— By threecen- 
tres ; one for the shaft, and one 
for each extremity. Ossifica- 
tion commences in the shaft 
soon after the humerus, and 
before the ulna. The inferior 
centre appears during thesecond 
year, the superior about the 
fifth. The upper epiphysis 
unites about puberty, the lower 
about the age of twenty. 

Articulations.—With four 
bones: humerus, ulna, scaphoid, 
Fic. 133.-—Grooves at the back of the radius and semilunar. 


= ulna. 1. sone 2. Ulna. a sh de Attachment of Muscles.— 
or extensor ossis metacarpi and extensor SEAS it 3 4 Se 
primi internodii pollicis. 4. Groove for To nine : by the tuber osity to 


extensor carpi radialis longior. 5. For the biceps ; by the oblique ridge, 

extensor carpi radialis brevior. 5 6. For supinator brevis flexor sublimis 

extensor secundiinternodii pollicis. 7. For linite 78 ‘ . 

extensor communis digitorum and exten. igitorum ; by the antervor sur- 

sorindicis. 8 For extensor minimidigiti. face, flexor longus pollicis and 

g. For extensor carpi ulnaris. pronator quadratus ; by the ex- 
ternal surface, pronator radii teres ; by the posterior surface, extensor 
ossis metacarpi pollicis and extensor primi internodii ; and by the 
styloid process, supinator longus. 


CARPUS. 


The bones of the carpus are eight in number, arranged in two 
rows, consisting of four bones each: those of the proximal row, 
enumerating from the radial side, are the scaphoid, semilunar, 
cuneiform, and pisiform ; thosé of the distal row, in the same order, 
are the trapezium, trapezoid, os magnum, and unciform. 

With the exception of the semilunar, they all have the dorsal 
surface broad and convex, and the palmar contracted ; the semilunar 
differs from the rest, in that its dorsal surface is narrow and flattened 
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and its palmar surface broad and convex. The proximal articulating 
surface is usually convex, and the distal concave. 

SCAPHOID.—This bone is named from bearing some slight resem- 
blance to the shape of a boat, being broad at one end, and narrowed 
like a prow at the opposite ; concave on one side, and convex on 
the other. If carefully examined, it will be found to present prozt- 
mally a large convex articular surface, which fits into the outer part 
of the cupped extremity of the radius ; distally it is bluntly pointed, 
and has two smooth surfaces, divided by a slight ridge, for articula- 
tion, the outer with the trapezium, and the inner with the trapezoid. 
Its internal (ulnar) surface is concave, and presents two articular 
facets, one shallow and crescentic for the semilunar, the other circu- 
lar and deeply excavated for receiving the head of the os magnum. 
The proximal portion of the palmar surface is depressed and concave ; 
the distal portion is raised above the level of the rest of the bone, 
forming a marked prominence called the tubercle, to which the an- 
terior annular ligament is attached. The dorsa/ surface is convex 
from side to side, contracted from above downwards, and grooved 
for the attachment of ligaments. The eternal surface is narrow, 
non-articular, and rough for the attachment of fibres of the external 
lateral ligament. 

Recognition.*—To ascertain the hand to which the bone belongs : 
—hold it with the tubercle upwards, and the smooth, convex, proxi- 
mal surface directed backwards ; the narrow, non-articular, external 
surface will point to the hand to which the bone belongs. 

Articulations.—With five bones: radius, semilunar, trapezium, 
trapezoid, and os magnum. 

Attachment of Muscles.—No muscles are attached directly to 
this bone. 

SEMILUNAR.—This bone may be known by its crescentic figure. 
The dorsal surface is narrow and flat, the palmar broad and rounded. 
The other surfaces are all articular ; they are as follows :— 

The proximal, large and convex, occupies the second depression 
on the inferior articulating surface of the radius ; the distal, concave, 
articulates with the head of the os magnum ; the external, crescentic, 
corresponds with a like surface on the scaphoid ; and the internal, 
nearly circular, articulates with the cuneiform, and by a small 
bevelled edge with the unciform. Sometimes it articulates also 
with the «meiform,in which case the last-named articulating sur- 
face is divided into two parts by a slight ridge. 

Recognition.—If the bone be held with the broad palmar sur- 
face upwards, and the convex proximal articulating surface directed 
backwards, the crescentic articular facet will point to the appro- 


priate hand. 


* In referring each bone to its appropriate hand the same system is to be followed 
throughout the series ; it consists in placing the bone in the position it occupies in 
the hand, namely, with the narrow palmar surface upwards, and the proximal surface 
(usually convex) looking backwards; the outer surface then points to the side to 


which the bone belongs. ‘ 
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Articulations.— With jive bones: radius, scaphoid, os magnum, 
cuneiform, and unciform. 

Attachment of Muscles.—No muscles are attached to this 
bone. 

CUNEIFORM OR PYRAMIDAL.—This bone may be best dis- 
tinguished by an oval isolated facet, which articulates with the 
pisiform bone. Its palmar sur- 
face is narrow and rough ex- 
ternally for the attachment of 
ligaments ; internally it presents 
the characteristic facet for the 
pisiform just referred to. The 
dorsal surface is broad and 
rough for ligamentous attach- 
ment. 

The distal end of the cuneiform 
bone has a broad smooth surface 
for articulation with the unci- 
form; the proximal surface is 
partly rough for the attachment 
of ligaments, and partly smooth 
for articulation with the trian- 
gular fibrocartilage. The outer 
side is marked by a circular 


Fic. 134.—Diagram showing the dorsal sur- 


face of the bones of the carpus, with their 
articulations. Theright hand :—r. Lower 
end of radius. vu. Lower end of ulna. 
r. Interarticular fibrocartilage, attached 
to the styloid process of the ulna, and to 
the margin of the articular surface of the 
radius. s.Scaphoid bone. 1. Semilunar. 
p. Pisiform. tT. Trapezium. ‘. Trapezoid. 
mM. Os magnum. v. Unciform, The 
figures both on the carpaland metacarpal 
bones refer to the number of bones with 
which they articulate. 


facet corresponding to the one 
on the inner side of the semi- 
lunar ; the nner surface is rough, 
and gives attachment to the in- 
ternal lateral ligament of the 
wrist. 

Recognition.— Hold the bone 
with the pisiform articular facet 
upwards, and the broad articular 


surface directed forwards; the 
circular articular facet for the semilunar will point to the hand to 
which the bone belongs. 

Articulations.—With three bones: semilunar, pisiform, and 
unciform ; and with the triangular fibrocartilage of the wrist- 
joint. 

Attachment of Muscles.—'To none. 

PISIFORM.—This bone may be recognised by its small size, and 
by the possession of only one articular facet. Examined carefully, 
it will be observed to present four sides and two extremities ; one 
side is articular, the smooth facet approaching nearer to the proximal 
than to the distal extremity. The side opposite to this is rounded ; 
the remaining sides are, one slightly concave, the other slightly 
convex. 

Recognition.—If the bone be held with the articular surface 
directed downwards, and the overhanging portion pointing forwards, 
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the concave border will point to the hand to which the bone 
belongs. 

Articulations.—With the cuneiform bone only. 

Attachment of Muscles.—To two: flexor carpi ulnaris, and 
abductor minimi digiti ; and to the anterior annular ligament. 

TRAPEZIUM.—This bone may be distinguished by a deep groove 
for the tendon of the flexor carpi radialis muscle, and by the saddle- 
shaped distal articular facet. Its palmar surface is marked by this 
groove, and by a prominent tubercle which overhangs it, which gives 
attachment to the abductor, flexor brevis, and flexor ossis metacarpi 
pollicis muscles, and to the anterior annular ligament. The proximal 
extremity of the trapezium has a facet for articulation with the 
seaphoid, and its distal extremity one of large size, concave from 
side to side, convex from above downwards, for articulation with the 
metacarpal bone of the thumb. Internally it presents two articular 
facets—the upper, large and concave, for the trapezoid ; the lower, 
small and flat, for the extremity of the second metacarpal bone. 


Fic. 135.—Bones of the carpus of the 
right hand, separated so as to show 
the form of the individual bones. 
s. Seaphoid: the letter is placed 
over the surface which articulates 
with the radius. 1. Its dorsal sur- 
face. 2. Surface to articulate with 
the trapezium and trapezoid, the 
two facets divided by a ridge. 3. 
Concave articulating surface for the 
head of the os magnum. L. Semi- 
lunar: the letter is placed over the 
surface which articulates with the 
radius. 4. Surface toarticulute with 
the scaphoid. 5. Surface to arti- 

culate with the head of the os magnum. 6. Border of the surface which articulates 

with the unciform., c. Cuneiform. 7. Surface to articulate with the semilunar. 

8. Surface to articulate with the unciform. p. Pisiform. 9. Articular facet. 

T. Trapezium: the letter is placed on the surface which articulates with the sca- 

phoid. to. Surface to articulate with the trapezoid. x11. Articulating surface for 

the metacarpal bone of the index finger. 12. Articulating surface for the meta- 
carpal bone of the thumb. Tz. Trapezoid. 13. Articulating surface for the sca- 
phoid. 14. Articulating surface for the os magnum. Mm. Os magnum: the letter is 
placed on the head of the bone. 15. Rough surface of the dorsum of the bone. 

16. Articulating surface for the unciform. 17. Articulating surface for the meta- 

carpal bone of the middle finger. vu. Unciform: the letter is placed on the surface 

which articulates with the semilunar and cuneiform. 18. Articulating surface for 
the ring finger. 19. Articulating surface for tie little finger. 20. Rough point 
forming part of the tree border of the carpus. 


Its dorsal and external surfaces are rough for ligamentous attach- 
ments. 

Recognition.—If the bone be held with the grooved surface up- 
wards, and the surface with two facets forwards, the saddle-shaped 
surface will point to the hand to which the bone belongs. 

Articulations.—-With four bones: scaphoid, trapezoid, and two 
first metacarpals. 

Attachment of Muscles.—To three: abductor pollicis, flexor 
brevis pollicis, and flexor ossis metacarpi pollicis. 
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TRAPEZOID.—This bone is small, oblong, quadrilateral, and bent 
near its middle. Its dorsal surface is wide and convex, its palmar 
very narrow and flattened. It has four articular surfaces sepa- 
rated by slight ridges; the proximal of these is quadrilateral, and — 
articulates with the scaphoid ; the distal one is saddle-shaped for 
the second metacarpal bone; the internal surface is smooth and 
concave for the os magnum, and the external is convex for the 
trapezium. 

Recognition.—Hold the bone with the narrow free surface up- 
wards, and the saddle-shaped surface looking forwards ; the convex 
articular surface will point to the appropriate hand. 

Articulations.—With four bones: trapezium, os magnum, sca- 
phoid, and second metacarpal. 

Attachment of Muscles.—Part of the flexor brevis pollicis. 

OS MAGNUM.—This is the largest bone of the carpus; it is 
divisible into a head or proximal, 
and a body or distal extremity. 
The rounded head articulates by 
its proximal and external surfaces 
with the semilunar and scaphoid 
bones. Its palmar and dorsal sur- 
faces are both rough; the latter 
being square and flat, the former 
rounded and prominent. Its distal 
extremity is divided into three small 
facets for articulation with the second, 
third, and fourth metacarpal bones ; 
its internal surface is rough distally 
for an interosseous ligament, smooth 
proximally for articulation with the 
unciform. By its external surface it 
articulates by means of a small facet 
with the trapezoid, and proximal to 
this facet is a rough space for another 
interosseous ligament. The proximal 
articular surface encroaches on the 
Fic. 136.—Left hand viewed on its external surface but not on the 

Sater OF. Balmnp aapect. internal, so that the former is easily 

5. Oumeitoran. 4° Pisiforen, ;, identified by this peculiarity. 

irapezium. 6. Groove in the Recognition.—If the hone be held 

trapezium which lodges the ten- with the flat and rough dorsal surface 

on of the flexor carpi radialis. s . 

7. Trapezoid. 8. Os magnum, Gownwards, and the head directed 

9. Unciform. 10, 10. The five backwards, the side of the head on to 

Poe ee 2h thst which the proximal articular facet is 

row. 13, 13. Third row, or un- continued will point to the appropri- 


gual phalanges. 14. First pha- ate hand 
lanx of the thumb. 15. Second ee ; . 
and last phalanx of the thumb. Articulations.— With seven bones : 


scaphoid, semilunar, trapezoid, unci- 
form, and the second, third, and fourth metacarpal bones. * 
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Attachment of Muscles.—Part of the flexor brevis pollicis. 

UNCIFORM.—This is a triangular-shaped bone, remarkable for a 
long and curved process, which projects from its palmar aspect. The 
palmar surface is free, and is distinguished by the hooked process 
Just mentioned ; the dorsal surface is broad and rough. Its distal 
extremity presents a double articular surface for the fourth and fifth 
metacarpal bones ; its proximal extremity is convex for articulation 
with the semilunar ; externally it has two facets, with an intervenin 
rough space, these being for articulation with theos magnum ; an 
internally it has an oblong smooth facet for the cuneiform, and below 
this a rough edge for attachment of ligaments. 

Recognition.—If the bone be held with the uncinate process 
upwards, and the double facet forwards, the two small articular 
surfaces, with the intervening rough portion, will point to the ap- 
propriate hand. 

. Articulation.—With five bones: semilunar, os magnum, cunei- 
form, and fourth and fifth metacarpals. 

Attachment of Muscles,—To two : flexor ossis metacarpi minimi 
digiti and flexor brevis minimi digiti ; and to the anterior annular 
ligament. 

Development of the Carpus.—The bones of the carpus are each 
developed by a single centre ; they are cartilaginous at birth. Ossi- 
fication commences towards the end of the first year in the os 
magnum and unciform ; at the end of the third year, in the cunei- 
form ; during the fifth year, in the trapezium and semilunar ; durin 
the sixth, in the secaphoid ; eighth, in the trapezoid ; and twelfth, in 
the pisiform. The latter bone is the last in the skeleton to ossify ; 
it is, in reality, a sesamoid bone of the tendon of the flexor carpi 
ulnaris. 

The number of articulations which each bone of the carpus main- 
tains with surrounding bones may be expressed in figures, which will 
facilitate the student’s recollection ; the cipher for the first row is 
5531, and for the second 4475. 


METACARPUS. 


The bones of the metacarpus are five in number. They are long 
bones, divisible into a head, shaft, and base. 

The head is rounded at the distal extremity, forming an articular 
surface which extends farther on the front than on the back of the 
bone; each lateral aspect presents a small tubercle with a pit 
below it for the attachment of the lateral ligaments of the meta- 
carpo-phalangeal joint. The shaft is prismoid ; its posterior surface, 
upon which the extensor tendon lies, is flat; its anterior surface 
presents a ridge dividing two sloping surfaces for the attachment 
of the interossei muscles. The base is irregularly quadrilateral, and 
rough for the insertion of tendons and ligaments ; it presents three 
articular surfaces: one at each side for adjoining metacarpal bones, 
and one at the extremity for the carpus. 


; 
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The metacarpal .bone of the thumb is one-third shorter than the rest, 
flattened and broad on its dorsal aspect, and convex on its palmar 
side ; the articular surface of the head is not so round as that of the 
other metacarpal bones ; and the base has a single proximal saddle- 
shaped surface, to articulate with the corresponding surface of the 
trapezium. It has no lateral facets. 

The metacarpal bones of the different fingers may be distinguished 
by certain special characters. The base of the metacarpal bone of the 
index finger is the largest of the four, and presents three articular 
facets at its proximal extremity for the trapezium, trapezoid, and os 
magnum, and one on its ulnar side for the third metacarpal. It 
may most readily be identified by its proximal articular surface 
being divided into two, so as to present a notched appearance. That 
of the middle finger may be distinguished by a rounded projecting 
process at the radial side of its base (styloid process) for the attach- 
ment of the tendon of the extensor carpi radialis brevior, and two 
small circular facets on its ulnar idan surface. The base of the 
metacarpal bone of the ring finger is small and square, and has two 
small circular facets on the radial side to correspond with those of 
the middle metacarpal, and one on the ulnar side for the metacarpal 
of the little finger. The metacarpal bone of the little finger has only 
one lateral articular surface, namely, on the radial side. 

Development.—By two centres; one for the shaft, and one for 
the digital extremity, with the exception of the metacarpal bone of 
the thumb, the epiphysis of which, like that of the phalanges, 
occupies the carpal end of the bone. Ossification of the metacarpal 
bones commences in the embryo during the eighth or ninth week, 
that is, soon after the bones of the fore-arm. ‘The epiphyses make 
their appearance at the end of the second or early in the third year, 
and the bones are completed at twenty. 

Articulations.—The jirst with the trapezium ; second, trapezium, 
trapezoid, os magnum, and middle metacarpal ; third or middle, os 
magnum, and adjoining metacarpal bones; fourth, os magnum, unci- 
form, and adjoining metacarpal bones ; fifth, unciform, and meta- 
carpal bone of the ring finger. Each bone also articulates with its 
appropriate proximal phalanx. 

Attachment of Muscles.—To the metacarpal bone of the thumb, 
three, flexor ossis metacarpi, extensor ossis metacarpi, and first dorsal 
interosseous ; index finger, siz, extensor carpi radialis longior, flexor 
brevis pollicis, flexor carpi radialis, first and second dorsal and first 
palmar interosseous ; middle finger, st, extensor carpi radialis bre- 
vior, flexor brevis pollicis, flexor carpi radialis, adductor pollicis, 
second and third dorsal interosseous ; ring finger, tree, third and 
fourth dorsal interosseous, and second palmar ; little finger, four, 
extensor carpi ulnaris, flexor ossis metacarpi minimi digiti, fourth 
dorsal and third palmar interosseous. 
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PHALANGES. 


The phalanges (internodia) are the bones of the fingers ; they are 
named from their arrangement in rows, and are fourteen in number, 
three to each finger, and two to the thumb. In each finger the 
proximal phalanx is the longest, and the distal phalanx the shortest. 
In conformation they are long bones, divisible into a shaft and two 
extremities. : 

The shaft is compressed from before backwards, convex on its 
posterior surface, and flat with raised edges in front. The meta- 
carpal extremity or base in the first row is a simple concave articular 
surface ; that in the other two rows a double concavity, separated by 
a slight ridge. The digital extremities of the first and second row 
present a pulley-like surface, concave in the middle, and convex at 
each side. The ungual extremity of the last phalanx is broad, rough, 
and expanded into a semilunar crest. 

Development.—By two centres; one for the shaft, and one for 
the base. Ossification commences (during the eighth week) in the 
third or ungual phalanges, then in the first, and lastly in the second. 
The epiphyses of the first row appear during the third or fourth 
year, those of the second row during the fourth or fifth, and of the 

last during the sixth or seventh. The phalanges are perfected by 
the twentieth year. 

Articulations.—The first row, with the metacarpal bones and 
second row of phalanges ; the second row, with the first and third ; 
the third, with the second row. 

Attachment of Muscles.—To the base of the first phalanx of the 
thumb four muscles, abductor pollicis, flexor brevis pollicis, adduc- 
tor pollicis, and extensor primi internodii; to the second phalana, 
two, flexor longus pollicis, and extensor secundi internodii. To the 
Jirst phalanzx of the second, third, and fourth fingers, one dorsal and 
one palmar interosseous ; to that of the little finger, abductor minimi 
digiti, flexor brevis minimi digiti, and one palmar interosseous. To 
the second phalanges, flexor sublimis and extensor communis digi- 
torum ; to the last phalanges, flexor profundus and extensor communis 
digitorum. 


PELVIS AND LOWER EXTREMITY. 


_ The bones of the pelvis are the two ossa innominata, the sacrum, 
and the coceyx, forming the pelvic girdle; and those of the lower ex- 
-tremity, the femur, patella, tibia and fibula, tarsus, metatarsus, and 
| phalanges. 


OS INNOMINATUM. 


The os innominatum (0s core) is an irregular, flat bone, consisting 
in the young subject of three parts, which meet at the acetabulum. 
Hence it is described in the adult as divisible into three portions, 
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ilium, ischium, and pubes. The éliwm is the superior, broad, and 
expanded portion which forms the prominence of the hip, and arti- 
culates with the sacrum. The ischium is the inferior and strong 


part of the bone on which the body rests in sitting. The pubes is — 


that portion which forms the front of the pelvis, and gives support 
to the external organs of generation. 

The In1tum may be described as divisible into an internal and 
external surface, a crest, and an anterior and posterior border. 

The internal surface is bounded above by the crest, below by 
a prominent line, the pectineal line, and before and behind by the 
anterior and posterior border. It is concave and smooth for the 
anterior two-thirds of its extent, and lodges the iliacus muscle. 
The posterior third is rough, for articulation with the sacrum, and 
divided by a deep groove into two parts; an anterior or auricular 


Fig. 137-—Cs innominatum of 
the right side. 1x. Ilium; its 
external surface. 2, Ischium. 
3. Pubes. 4. Crest of the ilium. 
The * is situated upon the 
widest portion of the crest of 
the ilium. 5. Middle curved 
line. 6. Inferior curved line, 
7. Surface for the gluteus 
maximus, and superior curved 
line. 8. Anterior superior 
spinous process. 9. Anterior 
inferior spinous process. 10. 
Posterior superior spinous 
process. 11. Posterior infe- 
rior spinous process. 12. Spine 
of the ischium. 13. Great 
sacro-ischiatic notch. 14. Les- 
ser sacro-ischiatic notch. 15. 
Tuberosity of the ischium, 
showing its three facets. 16, 
Ramus of the ischium. 17. 
Superior ramus of the pubes, 
18. Inferior ramus of the pubes, 


portion, shaped like the pinna of the ear, and coated by cartilage in 
the fresh bone ; and a posterior portion, very rough and uneven, for 
the attachment of the posterior sacro-iliac ligaments. 


The external surface (dorswm of the iliwm) is uneven, partly 
convex, and partly concave: it is bounded above by the crest; 


below, by a prominent arch, which forms the upper margin of the 
acetabulum ; and, before and behind, by the anterior and posterior 
border. At the posterior part, a rough line marks off a triangular 
area which gives attachment to the gluteus maximus; the line is 
continued anteriorly into the outer lip of the crest, and is called the 
supertor or posterior curved line. Near the middle of this surface is 
a second ridge which is called the middle curved line, it commences 
at about an inch and a half from the anterior extremity of the crest, 


7 


and terminates in the upper part of the greater sacro-ischiatic notch. — 
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Below this is a third ridge called the inferior curved line, commencing 
just above the anterior inferior spine, and terminating at the lower 
part of the greater sacro-ischiatic notch. The surface included between 
the superior and middle curved lines gives origin to the gluteus 
medius muscle ; that between the middle and inferior curved lines, 
to the gluteus minimus ; and the rough interval between the inferior 
curved line and the arch of the acetabulum, to one head of the 
rectus femoris. 

The crest of the ilium is arched, and curved in direction like the 
italic letter /, being bent inwards- at its anterior termination, and 
outwards at the posterior. It is broad for the attachment of three 

“ry of muscle, which are connected with its external and internal 

order or lip, and with the intermediate space. On its outer lip, 
at about midway between the anterior superior spinous process and 
the summit of the crest, isa prominent tubercle, from which a strong 
ridge runs down to the acetabulum. This is the broadest part of 
the crest, and the descending ridge serves as a buttress in giving 
strength to the bone. 
The anterior border is marked by two prominences, the anterior 
superior spinous process, which is the anterior termination of the 
 erest, and the anterior inferior spinous process ; the first of these and 
_ the space beneath it give attachment to Poupart’s ligament and the 
 sartorius muscle, the second to one head of the rectus. This border 
terminates inferiorly in the lip of the acetabulum. The posterior 
border also presents two prominences, the posterior superior and 
_ posterior inferior spinous process, separated by a notch ; the former 
_ gives attachment to the oblique sacro-iliac ligament, the latter to 
_ the greater sacro-ischiatic ligament. Inferiorly this border is broad 
and arched, and forms the upper part of the great sacro-ischiatic 


notch. 

The Iscutum is divisible into a thick and solid portion, the body, 
and a thin and ascending part, the ramus; it may be considered 
also, for conyenience of description, as presenting an external and 
internal surface, and three borders, posterior, inferior, and superior. 
_ The external surface is rough and uneven for the attachment 
_ of muscles ; and broad and smooth above, where it enters into the 
_ formation of the acetabulum. Below the inferior lip of the aceta- 
bulum is a notch which lodges the obturator externus muscle in 
its passage outwards to the trochanteric fossa of the femur. The 
internal surface is smooth, and somewhat encroached upon at its 

osterior border by the spine ; it is separated by the pectineal line 
Bon the concave inner surface of the ilium, and is chiefly occupied 
_by the origin of the obturator internus. 

The posterior border of the ischium presents towards its middle 
a remarkable projection, the spine, which is directed backwards and 
inwards, and gives origin by its inner surface to two muscles, the 
eoceygeus and levator ani. Immediately above the spine is a notch 
of large size, the great sacro-ischiatic, and below the spine, the lesser 
acro-ischiatic notch ; the former, being converted into a foramen by 
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the lesser sacro-ischiatic ligament, gives passage to the gluteal vessels 
and nerve, pyriformis muscle, pudic vessels and nerve, and ischiatic 
vessels and nerves ; the lesser, completed by the great sacro-ischiatic 
ligament, to the obturator internus muscle, the nerve which is dis- 
tributed to it, and internal pudiec vessels and nerve. The inferior 
border is thick and broad, and called the twherosity. The surface 
of the tuberosity is divided into two facets ; the upper and outer, 
for the origin of the semi-membranosus ; and the lower and inner, 
for the semi-tendinosus and biceps muscles. The inner margin of 
the tuberosity is bounded by a sharp ridge, which gives attachment 
to a prolongation of the great sacro-ischiatic ligament ; and the outer 
margin by a prominent ridge, from which the quadratus femoris 
muscle arises. ‘The superior border of the ischium is thin, and 
forms the lower circumference of the obturator foramen. The 
ramus of the ischium is continuous with the ramus of the pubes, 
and is slightly everted. 

The Pusgs is divided into a central part or body, a horizontal 
ramus, and a descending ramus. 

The external surface of the body is rough for the attachment of 
muscles ; the internal surface is smooth, and enters into the formation 
of the cavity of the pelvis. The superior border is marked by a rough 
ridge, the crest ; the inner termination of the crest is the angle; the 
outer end, the spine ; the latter gives attachment to the inner end of 
Poupart’s ligament. The inner extremity of the body is the sym- 
physts ; it is oval and rough for the attachment of the articular 
cartilage. Running outwards from the spine is a sharp ridge, the 
pectineal line, which marks the brim of the true pelvis. The inferior 
border is broad, deeply grooved for the passage of the obturator 
vessels and nerve, and forms part of the boundary of the obturator 
foramen. The outer border of the body is sharp and thin, forming 
part of the margin of the obturator foramen, and giving attachment 
to the obturator membrane. The horizontal ramus extends from 
the body of the pubes to the junction of pubes and ilium ; their 
point of union is marked by a rounded projection, the élio-pubic 
eminence, Which serves to separate the surface for the femoral 
vessels from another depression which overhangs the acetabulum 


and lodges the psoas and iliacus muscles. Behind this eminence — 


runs the dlio-pectineal line, and on its inner side is a triangular 


area for the attachment of the pectineus muscle. The descending — 


ramus of the pubes passes obliquely outwards, and is continuous 
with the ramus of the ischium. The inner border forms with the 
corresponding bone the arch of the pubes, and at its inferior part is 
everted, to give attachment to the crus penis. The ramus of the 
ischium and pubes together give attachment by their external sur- 
face to the adductor longus, brevis, and magnus muscles, the gracilis 
and obturator externus, and by their internal surface to the com-— 


pressor urethra, erector penis, transversus perinei, obturator internus, — 


and levator ani. 
The acetabulum (cotyloid cavity) is a deep cup-shaped cavity, 
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situated at the point of union between the ilium, ischium, and 

pubes ; a little less than two-fifths being formed by the ilium, a 
little more than two-fifths by the ischium, the remaining fifth by 
the pubes. It is bounded bya deep rim or lip, broad and strong 
above, where most resistance is required, and marked in front by a 

deep notch, which is arched over in the fresh subject by a strong 
ligament, and transmits the nutrient vessels of the joint. At the 
bottom of the cup, and communicating with the notch, is a deep 
circular pit, which lodges a mass of fat, and gives attachment by its 
edges to the broad extremity of the ligamentum teres. 

The obturator or thyroid f-~amen (also called foramen ovale) is 
a large oval interval between th “schium and pubes, bounded by a 
narrow rough margin, to which a*amentous membrane is attached. 
The upper part of the foramen i. increased in depth by the groove 
in the under surface of the os pubis, which lodges the obturator 
vessels and nerve, 

Development.—By eight centres: three principal, one for the 
ilium, one for the ischium, and one for the pubes; and five 
secondary, one, the Y-shaped piece, for the interval between the 
primitive pieces in the bottom of the acetabulum, one for the crest 

_of the ilium, one (not constant) for the anterior and inferior spinous 
rocess of the ilium, one for the tuberosity of the ischium, and one 
{not constant) for the angle of the pubes. Ossification commences in 
the primitive pieces, immediately after that in the vertebre, firstly 
in the ilium during the eighth week, then in the ischium in the 
third month, and lastly in the pubes in the fourth or fifth month ; 
the first ossific deposits being situated near the future acetabulum. 
At birth, the acetabulum, crest of the ilinm, and ramus of the pubes 
and ischium, are cartilaginous. The rami of the ischium and pubes 
unite during the eighth year. The epiphyses appear about the time 
of puberty, that for the Y-shaped cartilage ossifying first ; the three 
parts of the bone unite in the acetabulum at about the seventeenth 
_or eighteenth year, and the bone is completed from the twenty-third 
to the twenty-fifth year. 

Articulations.—With three bones ; sacrum, opposite innominate, 

and femur. 

Attachment of Muscles and Ligaments.—To thirty-four 

muscles: to the ilium thirteen ; by the outer lip of the crest, obliquus 

externus for two-thirds its length, latissimus dorsi one-third, and 
_ tensor vaginee femoris its anterior fourth ; by the middle of the crest, 
internal oblique three-fourths its length, erector spine the remaining 
fourth ; by the interna/ lip, transversalis three-fourths, and quadratus 
_lumborum the posterior part of its middle third. By the ezternal 
surface, gluteus medius, minimus, maximus, and one head of the 
rectus ; by the internal surface, iliacus ; by the anterior border, sar- 
torius, and the other head of the rectus; by the edge of the great 
sacro-sciatic foramen, pyriformis. To the ischium fourteen ; by its 
external surface, adductor magnus and obturator externus; by the 
internal surface, obturator internus and levator ani; by the spine, 
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gemellus superior, levator ani, coccygeus, and lesser sacro-ischiatic 
ligament ; by the tuberosity, biceps, semi-tendinosus, semi-membran- 
osus, gemellus inferior, quadratus femoris, erector penis, and great 
sacro-ischiatic ligament; by the ramus, gracilis, and transversus 
perinei. To the os pubis sixteen; by its upper border, obliquus 
externus, obliquus internus, transversalis, rectus, pyramidalis, pec- 
tineus, and psoas parvus ; by its external surface, adductor longus, 
adductor brevis, gracilis, and obturator externus; by its internal 
surface, levator ani and obturator internus; and by the ramus, 
adductor magnus, ischio-cavernosus, and compressor urethra. 


f 
PEL *s. 


The pelvis is formed by the union of four bones, namely, the two 
innominate bones, sacrum, and coceyx. It is divisible into a false 


Fic. 138.—Female pelvis, x1. Last lumbar vertebra. 2, 2. Intervertebral substance 
connecting the last lumbar vertebra with the fourth and sacrum. 3. Promontory 
of the sacrum. 4. Anterior surface of the sacrum, on which its transverse lines 
and foramina are seen. 5. Tip of the coccyx. 6, 6. Iliac fosse, forming the 
lateral boundaries of the false pelvis. 7. Anterior » iperior spinous process of the 
ilium; right side. 8. Anterior inferior spinous precess. 9. Acetabulum. 4a. 
Notch of'the acetabulum. 6. Body of the ischium. c. Its tuberosity. _d. Spine of 
the ischium seen through the obturator foramen. e. Pubes. 7. Symphysis pubis. 
g. Arch of the pubes, hk. Angle of the pubes. i, Spine of the pubes; the pro- 
minent ridge between h and i is the crest of the pubes. &, &. Pectineal line of the 
pubes. JU, l. Pectineal line. %m, m. The prolongation of this line to the promontory 
ofthe sacrum. ‘The line represented by h, i, k, k, l, 1, and m, m, is the brim of the 
true pelvis. 7. Ilio-pubic eminence. 0. The smooth surface which supports the 
femoral vessels. p, p. Great sacro-ischiatic notch. 


and true pelvis; the former is the expanded portion, bounded on 
each side by the ilium, and separated from the true pelvis by the 
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pectineal line. The true pelvis is all that portion which is situated 
below this line, which thus forms the margin or brim of the true 
pelvis, while the included area is called the inlet. The form of the 
inlet is heart-shaped, obtusely pointed in front at the symphysis 
pubis, expanded on each side, and encroached upon behind by a 
projection of the upper part of the sacrum, which is named the pro- 
montory. The cavity is somewhat encroached upon at each side 
by a smvoth quadrangular plane of bone, corresponding with the 
internal surface of the acetabulum, and prolonged posteriorly into 
the spine of the ischium. In front are two fosse around the ob- 
turator foramina, for lodging the obturator internus muscle at each 
side. The inferior termineteti-ef the pelvis is very irregular, and 
is termed the outlet. It is opaded, in front, by the convergence 
of the rami of the ischium and”. abes, which constitute the arch of 
the pubes ; on each side by thé tuberosity of the ischium, and two 
irregular fissures formed by the greater and lesser sacro-ischiatic 
notches ; and behind by the lateral borders of the sacrum, and the 
coccyx. 
The pelvis is placed obliquely with regard to the trunk of the 
body, the inner surface of the 
pubes being directed upwards, 
and serving to support the 
weight of the abdominal viscera. 
The base of the sacrum rises 
nearly four inches above the 
level of the upper border of the 
symphysis pubis, and the apex 
of the coccyx somewhat more 
than half an inch above its lower 
border. If a line were carried 
through the central axis of the 
inlet, it would impinge by one 
extremity against the umbilicus, 
and by the other against the 
middle of the coccyx. The axis 
of the inlet is, therefore, di- 
rected upwards and forwards, 
while that of the outlet points 
downwards and forwards, and 
‘corresponds with a line drawn 
from the upper part cf the neta 
sacrum, through the centre of Fis: ae apy of Bo poe of She Juries 
ae outlet; “The axis of the  ,-totne horimntalline, 
C ioe represents a curve, corre- it 
ponding very nearly with the curve of the sacrum, the extremities 
eing indicated by the central points of the inlet and outlet. A 
knowledge of the direction of these axes is important to the surgeon, 
s indicating the line in which instruments should be used in opera- 
ons upon the viscera of the pelvis, and the direction of force in the 
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removal of calculi from the bladder; and to the accoucheur, as 
explaining the course taken by the foetus during parturition. 

There are certain characteristic differences between the male and 
female pelvis. In the male the bones are thicker, stronger, and 
more solid, the cavity being deeper and narrower. In the female 
the bones are lighter and more delicate, the iliac fosse large, and the 
ilia expanded ; the inlet, outlet, and cavity are large, and the aceta- 
bula farther removed from each other ; the cavity is shallow, the 
tuberosities widely separated, the obturator foramina triangular, the 
sacrum broader and its curvature chiefly limited to the lower end, 
the coccyx more movable, and the span of the pubic arch greater. 
The precise diameter of the inlet and,eutlet, and the depth of the 
cavity of the female pelvis, are important considerations to the 
accoucheur. 

Three diameters are usually descrived in each part of the true 
pelvis ; they are : (1) Antero-posterior or conjugate ; (2) Transverse ; 
and (3) Oblique. The following table shows the comparative measure- 
ments in the male and female pelvis in inches :— 


MALE. / FreMALE, 


| Brim. | Cavity, Outlet. | Brim. | Cavity. | Outlet. 


| 
Antero-posterior diameter . 4 44 | 3} 4h | 
| Transverse diameter . ; 5 4h ee | ea + S| 
Oblique diameter : : 4% 4h 4 | 5 | 
| if | 
FEMUR. 


The femur, the longest bone of the skeleton, is situated obliquely 
in the upper part of the lower limb, articulating by means of its 
head with the acetabulum, and inclining inwards as it descends, 
until it almost meets its fellow of the opposite side at the knee. In 
the female this obliquity is greater than in the male, in consequence — 
of the great breadth of the pelvis. The femur iS divisible into a — 
shaft, a superior, and an inferior extremity. 7 

At the upper extremity is a rounded ‘ead directed upwards and 
inwards, and marked just below its centre by an oval depression 
for the ligamentum teres. The head is supported by a neck, which 
varies in length and obliquity with sex and period of life, being long 
and oblique in the adult male, shorter and more horizontal in the 
female and in old age. Externally to the neck is a large process, 
the trochanter major, which presents on its anterior surface an oval 
facet, for the attachment of the tendon of the gluteus minimus 
muscle ; and on its outer surface, an oblique line for the insertion of 
the gluteus medius. On its posterior side is a vertical ridge (quadrate 
line) for the attachment of the quadratus femoris muscle. At the 
inner side of the trochanter major is a deep pit, trochanteric or digital 
fossa, at the bottom of which the obturator externus muscle is 


na et ne ar ae 


PLATE 15, 


Pyriformis. 


Obt. int. and gemelli._ 


Great trochanter. — Lig. teres. 


Glut. minimus. 


Vast. ext. 


— Lesser trochanter, 


Crureus.-—-— 


Sub -erureus. ——— 


~ Spine for add. mag. 
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inserted. The upper border of the great trochanter gives attachment 
near its anterior extremity to the gemellus superior, obturator in- 
ternus, and gemellus inferior muscles, and a little behind this to 
the pyriformis muscle. Passing downwards from the trochanter 
major in front of the bone is an oblique ridge, which forms the 
inferior boundary of the neck, the spiral line, which if traced down- 
wards will be found to lead into the upper part of the linea aspera ; 
in well-marked specimens, two small tubercles will be found on it, 
one near the great trochanter, and the other lower down ; they are 
called the external and internal cervical tubercles. Behind there is 
another oblique ridge, the intertrochanteric line, which terminates in 
a rounded tubercle on the posterior and inner side of the bone, the 
trochanter minor, for the insertion of the psoas and iliacus. 

The shaft of the femur is convex in front, and covered with 
muscles; and somewhat concave and raised into a rough and 
prominent ridge behind, the 
linea aspera. The linea aspera 
near the upper extremity of the 
bone divides into three branches. 
The anterior branch is con- 


tinued forwards in front of the 
lesser trochanter, and is con- 
tinuous with the spiral line ; 
the middle is continued directly 
upwards into the lesser troch- 
anter ; and the posterior, broad 
‘and strongly marked, ascends to 
the base of the trochanter major. 
Towards the lower extremity 
of the bone the linea aspera 
divides into two ridges, which 
descend to the two condyles, 
and enclose a triangular space 
upon which rests the popliteal 
artery. The internal supra- 
condylar ridge is less marked 
than the external, and presents 
a broad and shallow groove for 
the passage of the femoral artery. 
The nutrient foramen is situ- 
ated in or near the linea aspera, 
at about one-third from its 
upper extremity, and is directed 
obliquely from below upwards. 
The outer side of the shaft im- 
~ mediately above the condyles 
is very much thicker than the 


the cure of knock-knee. 


inner side, a point to be borne in mind in division 


Fic. 140. — The 
right femur, 
seen on its an- 
terior aspect. 
1. The shaft. 
2. The head. 
3. The neck. 4. 
Great trochan- 
ter... 5. Spiral 
line. 6. Lesser 
trochanter. 7. 
External con- 
dyle. 8. Inter- 
nal condyle, 
9. Tuberosity 
tor the attach- 
ment of the 
external lateral 
ligament. ro. 
Fossa for the 
tendon of ori- 
gin of the pop- 
liteus muscle. 
11. Tuberosity 
for the attach- 
ment of the 
internal lateral 
ligament. — 12. 
Adduector 
spine. 


of the femur for 


L 
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The lower extremity of the femur is broad and porous, and 
divided by a smooth depression in front, and by a large fossa (inter- 
condylar fossa) behind, into two condyles. 

The external condyle is the broadest and most prominent, the 
internal the narrowest and longest ; the difference in length depend- 
ing on the obliquity of the femur, in consequence of the separation 
of the two bones at their upper extremity by the breadth of the 
pelvis. The difference in the length of the condyles has been ascer- 
tained to amount to about eight millimetres, this being the average 
of a hundred observations (H. E. Clark). The external condyle is 
marked on its outer side by a prominent tuberosity, which gives 
attachment to the external lateral 
ligament ; and immediately beneath 
this is a fossa which lodges the 
tendon of origin of the popliteus. 
By the internal surface it gives 
attachment to the anterior crucial 
ligament of the knee-joint ; and by 
its upper and posterior part, to the 
external head of the gastrocnemius 
and plantaris. The internal con- 
dyle projects on its inner side into 
a tuberosity, to which is attached 
the internal lateral ligament ; above 
this tuberosity, at the extremity of 
the internal supra-condylar ridge, 
is a tubercle for the insertion of 
the tendon of the adductor magnus ; 
and above the posterior surface of the condyle, a depression from 
which the internal head of the gastrocnemius arises. The outer side 
of the internal condyle is rough and concave, for the attachment of 
the posterior crucial ligament. 

The lower articular surface of the femur is divisible into three parts, 
the two condylar surfaces, and the patellar surface ; the latterismarked 
off from the two former by shallow depressions running from the free 
margins of the articulation into the upper part of the intercondylar 
notch. In addition to the true condylar surface, the internal condyle 
has on its anterior face a small oblique surface, interposed between 
the condylar and patellar surfaces. The patellar or trochlear surface 
is the anterior part of the articular surface ; its outer side extends 
higher up than its inner, and terminates by a more salient edge. 

Development.—By five centres ; one for the shaft, one for each 
extremity, and one for each trochanter. The femur is the first of 
the long bones to show signs of ossification ; ossific matter is found 
immediately after the maxilla and before the termination of the 
second month of embryonic life. The secondary deposits take place 
in the following order: in the condylar extremity during the last 
month of foetal life ; in the head towards the end of the first year ; 
in the greater trochanter between the third and fourth year ; in the 


Fic. 141.—Diagram of under surface 
of condyles of femur. 
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lesser trochanter between the thirteenth and fourteenth. The lesser 
trochanter joins the shaft about the seventeenth year, the great 
trochanter in the eighteenth year, the head during the nineteenth 
year, and the lower extremity. soon after twenty. 

Articulations.—With ‘hree bones: os innominatum, tibia, and 
patella. 

Attachment of Muscles.—To twenty-three: by the greater tro- 
chanter, to the gluteus medius and minimus, pyriformis, gemellus 
superior, obturator internus, gemellus inferior, obturator externus, 
and quadratus femoris; by the lesser trochanter, to the common 
tendon of the psoas and iliacus. By the linea aspera, its outer lip, 
to the vastus externus, gluteus maximus, and short head of the 
biceps ; by its inner lip, vastus internus, pectineus, adductor brevis, 
and adductor longus ; by its middle lip, adductor magnus ; by the 
anterior part of the bone, erureus and subcrureus ; by its condyles, 
gastrocnemius, plantaris, and popliteus. 


PATELLA. 


The patella is a sesamoid bone, developed in the tendon of the 
quadriceps extensor muscle, and usually described as a bone of the 
lower extremity. It is heart-shaped in figure, 
the broad end being directed upwards, the apex 
downwards ; the external surface is convex, 
and the internal divided by a ridge into two 
smooth surfaces, to articulate with the condyles 
of the femur. The external articular surface, 
corresponding with the external condyle, is the 
larger of the two, and serves to indicate the leg 
to which the bone belongs. Each surface pre- 
sents a faint transverse line near its lower end, 


Via. 142.—DPatella of the 


another near its upper border, so as to divide 
them into three facets; the internal surface 
has also a vertical line near its inner edge. To 
the upper border of the bone are attached the 
rectus femoris and crureus muscles, and to the 
upper part of the lateral margins the expanded’ 
tendons of the vastus externus and internus, 


right side. 1. Surface 
of articulation with 
the external condyle 
of the femur. 2. Sur- 
face of articulation 
with the internal con- 
dyle. 3. Apex of the 
bone. 


and by the inferior pointed process it is attached, through means 
of a strong band called the ligamentum paielle, to the tubercle of 


the tibia. 


Development.—By a single centre, at about the middle of the 


third year. 


Articulations.— With the two condyles of the femur. 
Attachment of Muscles.—To four: rectus, crureus, vastus 
internus, vastus externus ; and to the ligamentum patella. 
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The tibia is the inner and larger bone of the leg; it is prismoid 
in form, and divisible into a shaft, an upper and lower extremity. 

The upper extremity, or head, is large, and expanded laterally 
into two tuberosittes. On the upper surface the tuberosities are 
smooth to articulate with the cdhflyica of the femur ; the internal 
articular surface being oval to correspond with the internal condyle ; 
the external, broad and nearly circular. Between the two articular 
surfaces is a spinous process ; and in front of and behind the spinous 
process a rough depression, giving 
attachment to the anterior and pos- 
terior crucial ligament and the two 
semilunar cartilages. Between the 
two tuberosities on the front aspect 
of the bone is a prominent elevation, 
the tubercle for the insertion of the 
ligamentum patelle, and immediately 
above the tubercle a smooth facet, 
corresponding with the bursa of the 
ligamentum patella. Posteriorly the 
tuberosities are separated by a: de- 
pression called the popliteal notch, 
which gives attachment to part of 
the posterior crucial ligament, and 
part of the posterior ligament of 
Winslow. Upon the posterior and 
under part of the external tuberosity 
is an articular surface for the head 
of the fibula; and upon the poste- 
rior part of the internal tuberosity a 
depression for the insertion of the 
tendon of the semi-membranosus 
muscle. 

The shaft of the tibia presents 
three surfaces. The internal is con- 
vex, and is subcutaneous through- 
out its lower three-fourths ; at the 
upper part, on a line with the tubercle of the tibia, it gives 
attachment to the tendons of the sartorius, gracilis, and semi- 
tendinosus muscles. The external is concave, and is occupied by 
the tibialis anticus muscle; at its lower third it curves forwards 
towards the front of the bone, and supports the tendons of the 
tibialis anticus, extensor proprius hallucis, and extensor communis 
digitorum. The posterior is grooved for the attachment of muscles. 
Near the upper extremity of the posterior surface is an oblique 
ridge, the Altres line (or soleal ridge), for the attachment of the 
soleus muscle and fascia of the popliteus muscle ; and immediately 


Fic. 143. — ‘Tibia 
and fibula of 
the right leg, 
articulated and 
seen from the 
front. 1. Shaft 
of the tibia. 
2. Inner tuber- 
osity. 3. Outer 
tuberosity. 4. 
Spinous — pro- 
cess. 5. Tu- 
bercle. 6. In- 
ternal or sub- 
cutaneous sur- 
face of the 
shaft. 7. Lower 
extremity of 
the tibia. 8. 
Internal malle- 
olus,. g. Shaft 
of the fibula. 
1o. Its upper 
extremity. 11. 
Its lower ex- 
tremity, the 
external malle- 
olus, The sharp 
border between 
xr ana 6 is the 
crest. of the 
' tibia. 


of 
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Biceps. _ Ne} i Inner tuberosity. 
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Peroneus brevis. 


TPeroneus tertius, 
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below the oblique line, the nutrient canal, which is directed down- 
wards. The triangular space above the oblique line is occupied by 
the popliteus muscle. 

The borders of the tibia are anterior, internal, and external. The 
anterior border is sharp and curved outwards in its upper two-thirds, 
and rounded and curved inwards below. It is known as the crest of. 
the tibia, and, popularly, as the shin. The internal border is most 
prominent in the middle, and is rounded above and below ; it gives 
attachment to the internal lateral ligament of the knee-joint, and 
to the soleus and flexor longus digitorum muscles. The external 
border gives attach- 


ment throughout its Fic. 144.—Tibia and fibula of the 


right. leg articulated and seen from 


whole length to the 
interosseous mem- 
brane, and divides 
below to enclose a 
triangular rough 
space, for the in- 
terosseous ligament 
between the lower 
end of tibia and 
fibula. 

The inferior ex- 
tremity of the bone 
is somewhat quad- 
rilateral, and pro- 
longed on its inner 
side into a large 
process, the ternal 
malleolus. The 
inner surface of the 
malleolus is smooth 
for articulation with 
the astragalus ; at its 
tip is a small de- 
pression for the in- 
ternal lateral liga- 
ment of the ankle- 


behind, 1. Articular depression for 
the external condyle of the femur. 
2. Articular depression for the in- 
ternal condyle; the prominence 
between the twois the spinous pro- 
cess. 3. Fossa and groove for the 
insertion of the tendon of the semi- 
membranosus. 4. Popliteal plane, 
for the origin of the popliteus. 
5. Oblique line. 6. Nutrient fora- 
men. 7. Surface of the shaft on 
which the flexor longus digitorum 
rests. 8. Broad groove on the back 
part of the inner malleolus, forthe 
tendons of the flexor longus digi- 
torum and tibialis posticus, 9. 
Groove for the tendon of the flexor 
longus hallucis. ro. Shaft of 
the fibula. The flexor longus 
hallucis lies on this surface of 
the bone ; its superior limit being 
marked by the oblique line im- 
mediately above the figure. rr. 
Styloid processes on the head of 
the fibula for the attachment of 
the tendon of the biceps. 12. Sub- 
cutaneous surface of the lower part 
of the shaft of the fibula. 13. 
External malleolus formed by the 
lower extremity of the fibula. 14. 
Groove on the posterior part of the 
external malleolus for the tendons 
of the peronei muscles, 


joint. Behind the internal malleolus is a broad and shallow groove 


for lodging the tendons of the tibialis posticus and flexor longus 
digitorum ; and farther outwards another groove for the tendon 
of the flexor longus hallucis. At the outer side the surface is 
concave and triangular, rough above for the attachment of the 
interosseous ligament ; and smooth below, to articulate with the 
fibula. On the extremity of the bone is a triangular smooth surface 
for articulation with the astragalus. 

Development.—By three centres ; one for the shaft, one for the 
upper extremity, including the tubercle, and one for the lower ex- 
tremity. Ossification commences in the tibia immediately after the 
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femur ; the centre for the head of the bone appears either in the 
ninth month or soon after birth, and that for the lower extremity 
during the second year ; the latter is the first to join the diaphysis. 
The lower epiphysis joins the shaft about the twentieth year, and 
the bone is Guielated by the union of the upper epiphysis about 
the twenty-fifth year. Two additional centres are sometimes found 
in the tibia, one for the tubercle, the other for the internal mal- 
leolus. 

Articulations.— With three bones : femur, fibula, and astragalus. 

Attachment of Muscles.—To ten: by the internal tuberosity to 
the semi-membranosus ; by the external tuberosity, tibialis anticus 
and extensor longus digitorum ; by the twberele, ligamentum patella ; 
by the external surface of the shaft, tibialis anticus ; by the posterior 
surface, popliteus, soleus, flexor longus digitorum, and_ tibialis pos- 
ticus ; and by the internul surface to the sartorius, gracilis, and semi- 
tendinosus, 


FIBULA. 


The fibula (sepévn, a brooch, from its resemblance, in conjunction 
with the tibia, to the pin of an ancient brooch) is the outer and 
smaller bone of the leg; it is long and slender in figure, prismoid 
in shape, and, like other long bones, divisible into a shaft and two 
extremities. 

The upper extremity or head is thick and large, and depressed 
at the upper part by a concave surface, which articulates with the 
external tuberosity of the tibia. Externally to this surface is a thick 
and rough prominence, terminated behind by a styloid process for 
the attachment of the long external lateral ligament of the knee- 
joint, and for the insertion of the tendon of the biceps. 

The lower extremity is flattened from without inwards, and 
prolonged downwards beyond the articular surface of the tibia, 
forming the external malleolus. Its external side presents a rough 
and triangular surface, which is subcutaneous. On the internal sur- 
face is a smooth triangular facet to articulate with the astragalus, 
and a rough depression for the insertion of the interosseous ligament. 
Behind the articular surface and between it and the tip of the mal- 
leolus is a deep fossa which lodges the posterior slip of the external 
lateral ligament. The anterior E eiter is thin and sharp, the posterior 
broad and grooved for the tendons of the peronei muscles. 

The shaft of the fibula is prismoid, and presents three surfaces ; 
external, internal, and posterior; and three borders. The external 
surface is the broadest of the three ; it commences on the anterior 
part of the bone above, and curves around it so as to terminate on 
its posterior side below. This surface is completely occupied by the 
two peronei muscles. The internal surface commences on the side 
of the superior articular surface, and terminates below by narrowing - 
to a ridge which is continuous with the anterior border of the mal- 
leolus. It is marked along its middle by the interosseous ridge, which 
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is lost above and below in the inner border of the bone, and which 
gives attachment to the interosseous membrane. The posterior sur- 
_ face is twisted like the external ; it commences above on the posterior 
side of the bone, and terminates below on its internal side ; at about 
the middle of this surface is the nutrient foramen, which is directed 
downwards. 

The internal border commences superiorly in common with the 
interosseous ridge, and bifurcates inforiadly into two lines, which 
hound the triangular subcutaneous surface of the external malleolus. 
The external border begins at the base of the styloid process of the 
head, and winds around the bone, following the direction of the 
corresponding surface. The posterior border, sharp and prominent, 
is lost inferiorly in the interosseous ridge. 

Recognition.—In order to recognise whether the bone belongs to 
the right or left side, it should be held with the head (known by the 
styloid process and terminal articular facet) upwards, and the pit at 
the back of the external malleolus directed towards the observer ; 
the triangular subcutaneous area will then point to the side to which 
the bone belongs. 

Development.—By three centres ; one for the shaft, and one for 
each extremity. Ossification commences in the shaft soon after its 
appearance in the tibia; at birth the extremities are cartilaginous, 
an osseous deposit taking place in the inferior epiphysis during the 
second year, and in the superior during the fourth or fifth. The 
inferior epiphysis is the first to become united with the diaphysis, 
but the bone is not completed until nearly the twenty-fifth year. 
The epiphyses of all the long bones except the fibula unite with the 
diaphysis in the reverse order of their appearance ; but in the fibula, 
the lower epiphysis, which is the first to appear, is also the first to 
join the shaft. 

Articulations.—With the tibia and astragalus. 

Attachment of Muscles,—To nine: by the head, to the tendon of 
the biceps and soleus ; by the shaft, its external surface, peroneus 
longus and brevis; internal surface, extensor longus digitorum, ex- 
tensor proprius hallucis, peroneus tertius, and tibialis posticus ; by 
the posterior surface, flexor longus hallucis. 


TARSUS. 


The bones of the tarsus are seven in number, viz., astragalus, os 
calcis, scaphoid, internal, middle, and external cuneiform, and 
cuboid. 

ASTRAGALUS.—The astragalus (0s tali) may be recognised by its 
rounded head, a broad articular facet on its convex surface, and 
two articular facets, separated by a deep groove, on its concave 
surface. 

The bone is divisible into a superior and inferior surface, an ex- 
ternal and internal border, and an anterior and posterior extremity. 
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The superior surface is convex, and presents a large quadrilateral and 
smooth facet, somewhat broader in front than behind, to articulate 
with the tibia. The inferior surface is concave, and divided by a deep 
and rough groove (sulcus tali), which lodges a piven interosseous 
ligament, into two facets—the posterior large and quadrangular, the 
anterior smaller and elliptical—which articulate with the os calcis. 
The internal border, flat and uneven, is marked by a pyriform arti- 
cular surface, limited to the upper half of this border, for the inner 
malleolus. The external presents a large triangular articular facet, 
extending the whole depth of the border, for the external malleolus, 
and is rough and concave in front. The anterior extremity presents 
a rounded head, encircled by a constriction somewhat resembling 
a neck ; the posterior extremity is narrow, and marked by a deep 
groove for the tendon of the flexor longus hallucis. 

Recognition.—Hold the astragalus with the broad convex ar- 
ticular surface upwards, and rounded head forwards; the large 
triangular lateral articular surface will point to the side to which 
the bone belongs. 

Articulations.—With four bones: tibia, fibula, os calcis, and 
sscaphoid. 

OS CALCIS.-—This bone may be known by its large size and 
oblong figure, by the massive portion which forms the heel, and 
by two articular surfaces, 


separated by a broad groove 
Fic. 145. — Dorsal I : 8 : 


surface of the left 
foot. 1. Astraga- 
lus; its superior 
quadrilateral arti- 
cular surface. a. 
Head of the astra- 
galus which arti- 
culates with (4) 
the scaphoid bone. 
3. Os caleis. 4, 
Scaphoid bone. 
5. Internal cunei- 
form bone. 6. 
Middle cuneiform 
bone. 7. External 
cuneiform bone. 
_ 8 Cuboid — bone. 
9. Metatarsal bones 
of the first and 
second toes. 10. 
First phalanx of 
the great toe. rr. 
Second phalanx of 
the great toe. 12. 
First phalanx of 
the second toe. 
13. Second pha- 
lanx. 14. Third 
phalanx. 


upon its upper side. 

The os calcis is divisible into 
four surfaces, superior, inferior, 
external, and internal; and 
two extremities, anterior and 
posterior. The superior surface 
is convex behind and irregu- 
larly concave in front, where 
it presents two and sometimes 
three articular facets, divided 
by a broad and shallow groove 
(sulcus caleanei), for the inter- 
osseous ligament. Theinfertor 
surface is convex and rough, 
and bounded posteriorly by 
the two inferior tuberosities, 
of which the internal is broad 
and large, the external smaller 
and prominent. The ezxternal 
surface is convex and subcu- 
taneous, and is often marked 
towards its anterior third by 
two grooves, separated by a 


tubercle, for the tendons of the peroneus longus and brevis. The 
internal surface is concave and grooved for the tendons and vessels 
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which pass into the sole of the foot. At the anterior extremity 
of this surface is a projecting process (sustentaculum tali), which 
supports the anterior articulating surface of the astragalus, and 
arves as a pulley for the tendon of the flexor longus hallucis. 

At the anterior extremity of the bone is a flat articular surface, 

mounted by a rough prominence, which affords one of the guides 

he surgeon in the performance of Chopart’s operation. The 

rior extremity is prominent and convex, and constitutes the 

yp rior tuberosity; it is smooth for the upper half of its extent, 

w.. re it corresponds with a bursa; and rough below, for the inser- 

tion of the ets Achillis ; the lower part of this surface is bounded 
by the two inferior tuberosities. 

Articulations.—With two bones: astragalus and cuboid. In 
their articulated state a large oblique canal is situated between the 
astragalus and calcaneum, being formed by the apposition of the two 
grooves, sulcus tali and suleus caleanei. This canal is called the 
sinus tarsi, and serves to lodge a strong interosseous ligament which 
ties the two bones together. 

Attachment of Muscles.—To eigit: by the posterior tuberosity, 
to the tendo Achillis and plantaris ; by the inferior twberosities and 
under surface, abductor hallucis, abductor minimi digiti, flexor brevis 
digitorum, flexor accessorius, and plantar fascia; by the external 
surface, extensor brevis digitorum ; and by the sustentaculwm tali, a 
few fibres of the tibialis posticus. 

SCAPHOID.—This bone may be distinguished by its boat-like 
figure, being concave on one side, and convex with three facets on 
the other. It presents for examination six surfaces ; three articular 
and three non-articular. The anterior surface is convex, and divided 
into three facets to articulate with the three cuneiform bones ; 
the posterior is concave to articulate with the rounded head of 
the astragalus. The superior surface is convex and rough, and the 
inferior somewhat concave and uneven. The external extremity is 
broad and rough ; the internal pointed and prominent, forming a 
tuberosity (tubercle of the scaphoid) which gives attachment to part of 
the tendon of the tibialis posticus. The external extremity sometimes 
presents a facet of articulation with the cuboid. | 
Recognition.—If the bone be held so that the convex articular 
surface with three facets look forwards, and the convex non-articular 
surface upwards, the broad extremity will point to the side corre- 
sponding with the foot to which the bone belongs. 
 Articulations.—With four bones: astragalus and three cunei- 
form, sometimes also with the cuboid. 
- Attachment of Muscles.—To the tendon of the tibialis posticus. 
INTERNAL CUNEIFORM.—The internal cuneiform may be known 
by its irregular wedge shape, and by being larger than the two other 

mes which bear the same name. It presents for examination a 
mvex and a concave surface, a long and a short articular border, 
nd a small and a large extremity. 

_ The convex surface is internal and free, and assists in forming the 
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inner border of the foot ; it presents near its anterior extremity a 
smooth facet, into which part of the tendon of the tibialis anticus is 
inserted. The concave is external, and is marked by an inverted L- 
shaped articular surface, limited to its superior and posterior borders, 
for articulation with the middle cuneiform and second metatarsal 
bone. The long border is kidney-shaped, and articulates with the 
metatarsal bone of the great toe; the short border is posterior, and 
articulates with the scaphoid bone. The small extremity (edge) is 
sharp, and_is directed upwards; the larger extremity (base) looks 
towards the sole of the foot, and is rounded into a broad tuberosity. 

Recognition.— Place the bone so that the small extremity may 
look upwards and the kidney-shaped articular border forwards ; the 
depression in the middle of the latter will point to the side corre- 
sponding with the foot to which it belongs. 

Articulations.—With fow: bones: scaphoid, middle cuneiform, 
and first two metatarsal bones. 

Attachment of Muscles.—To the tibialis anticus and posticus 
and peroneus longus. 

MIDDLE CUNEIFORM.— The middle cuneiform is the smallest of the 
three ; it is wedge-shaped, the broad extremity being placed upwards, 

' the sharp end down- 
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flat dorsal surface look upwards, its broadest edge being toward 
the holder, the articular surface, limited to the posterior border 
will point to the side to which the bone belongs. 


presents for examina- 
tion four articular sur- 
faces and two free bor- 
ders. The anterior and 
posterior surfaces have 
nothing worthy of re- 
mark, excepting that 
the former extends the 
whole depth of the 
bone, while the latter 
is limited to its upper 
two-thirds. The inter- 
nal lateral surface has 
an L-shaped articula 
facet, extending along 
its upper and _ posterion 
margins for the interne 
cuneiform ; the externa 
has an articular face 
limited to the posterie 
border for the externa 
cuneiform bone. 

Recognition.—lIf 
bone be held so that th 
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Articulations.— With four bones : scaphoid, internal and external 
cuneiform, and second metatarsal bone. 

EXTERNAL CUNEIFORM.—The external cuneiform is intermediate 
in size between the two preceding, and placed, like the middle, with 
the broad end upwards, and sharp extremity downwards. It may 
be identified by a triangular articular facet on its outer side. It 
presents for examination four surfaces, and a superior and inferior 
extremity. The anterior surface is wedge-shaped and articular 
throughout its entire depth, for articulation with the third meta- 
tarsal. The posterior surface, also wedge-shaped, is articular only in 
its upper two-thirds, the lower part being rough for the attachment 
of ligaments. The external surface presents posteriorly a large 
smooth oval articular surface for the cuboid bone, and anteriorly at 
its upper angle a small facet for the base of the fourth metatarsal. 
The internal surface also has two facets separated by a rough de- 
pression, one along the posterior margin for the middle cuneiform, 
and the other at the upper and anterior angle of the bone for the 
base of the second metatarsal. The wpper extremity is flat, of an 
oblong square form, and bevelled posteriorly, at the expense of the 

outer surface, into a sharp edge ; the lower extremity forms a rounded 
ridge which serves for the attachment of the tibialis posticus and 
part of the flexor brevis hallucis. 

Recognition.— Hold the bone with the flat dorsal surface upwards 
and the narrower wedge-shaped articular surface directed backwards ; 
the large oval articular facet for the cuboid will then point to the 
side to which the bone belongs. 
 Articulations.—With siz bones: scaphoid, middle cuneiform, 
cuboid, and second, third, and fourth metatarsal bones. 

Attachment of Muscles.—To the flexor brevis hallucis and 
tibialis posticus. 

CUBOID.—The cuboid bone is irregularly cuboid in shape, and 
marked on its under surface by a deep groove for the tendon of the 
peroneus longus muscle. It presents for examination six surfaces, 
three articular and three non-articular. The non-articular surfaces 
are—superior, which is slightly convex, and assists in forming the 
dorsum of the foot; inferior, marked by a prominent ridge, the 
tuberosity, and a deep groove for the tendon of the peroneus longus ; 
ind external, the smallest of the whole, and deeply notched by the 
commencement of the peroneal groove. The articular surfaces are 
—posterior, of large size, and concavo-convex, to articulate with the 
ealcis ; anterior, of smaller size, divided by a slight ridge into 
wo facets, for the fourth and fifth metatarsal bones ; and internal, 
small oval articular facet, wpon a large and quadrangular surface, 
or the external cuneiform bone. 

Recognition.—If the bone be held so that the plantar surface, 
ith the peroneal groove, look downwards, and the largest articular 
face backwards, the small non-articular surface, marked by the 
ep notch, will point to the side to which the bone belongs. 
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Articulations.— With four bones: os calcis, external cuneiform, 
fourth and fifth metatarsal bone, and sometimes the scaphoid. 

Attachment of Muscles.—To wo: flexor brevis hallucis, and 
adductor hallucis. 

Upon a consideration of the articulations of the tarsus it will be 
observed that each bone articulates with four adjoining bones, with 
the exception of the calcaneum, which articulates with two, and the 
external cuneiform with six. 

Development.—By a single centre for each bone, with the excep- 
tion of the os calcis, which has an epiphysis for its posterior tubero- 
sity. The centres appear in the following order: calcanean, sixth 
month ; astragalan, seventh month ; cuboid, ninth month; external 
cuneiform, end of the first year ; internal cuneiform, during the third 
year ; middle cuneiform and scaphoid, during the fourth year. The 
epiphysis of the caleaneum appears at the tenth year, and is united 
with the diaphysis at about the fifteenth. | 


METATARSAL BONES. 


These bones, five in number, are long bones, and divisible there- 
fore into a shaft and two extremities. The shaft is prismoid, and 
compressed from side to side; the posterior extremity, or base, is 
wedge-shaped, to articulate with the tarsal bones, and with each 
other ; the anterior extremity presents a rounded head, circum- 
scribed by a neck, to articulate with the first row of the phalanges. — 

Peculiar Metatarsal Bones.—The jirst is shorter and larger than 
the rest, and forms part of the inner border of the foot ; its posterior’ 
extremity has no lateral facet, but presents a large kidney-shaped 
surface at its base, and an oval rough prominence beneath for the 
insertion of the tendon of the peroneus longus. The head of the 
bone has, on its plantar surface, two grooved facets, for sesamoid 
bones. To find the side to which the bone belongs, hold it with 
the base towards you and the convex surface upwards ; the con- 
cavity of the kidney-shaped surface will then point to the appro 
priate side. 

The second is the longest and largest of the remaining metatar 
bones ; it presents at its base an articular facet for the middle cunei- 
form bone, and has on its outer lateral surface four facets, two for 
the outer cuneiform and two for the third metatarsal. On its inn 
surface it has only one facet, for the internal cuneiform. If the bor 
be held with its head directed forwards and the convex surface 
the shaft upwards, the four lateral facets will point to the side 
which it belongs. 

The third may be known by two facets on the inner side of i 
base, corresponding with the second, and one on the outer side f 
the fourth metatarsal. It may be distinguished also by its sma 
size. When held in the usual position, the side with the si 
lateral facet will indicate the foot to which the bone belongs. 
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| The fourth may be distinguished by its smaller size, and by having 

a single articular surface on each side of the base, the facet on the 
outer side being bounded distally by a very deep pit for an inter- 
osseous ligament. When held with the base backwards and dorsal 
surface upwards, the most prominent angle at the base will point to 
the foot to which the bone belongs. 

The fifth is recognised by its broad base, and by the large tuberosity 
at its outer side. 

Development.—Each bone by two centres ; one for the body and 
one for the digital extremity in the four outer metatarsal bones ; 
|} and one for the body, the other for the base, in the metatarsal bone 
of the great toe. In the latter toe there is frequently a second or 
distal epiphysis. Ossification appears in the shafts of these bones 
at about the eighth or ninth week; the epiphyses appear in the 
heads of the metatarsals of the four outer toes about the third year, 
and in the base of that of the great toe in the fifth year, consolida- 
tion being effected at eighteen. 

Articulations.— W ith the tarsal bones by one extremity, and first 
row of phalanges by the other. The number of tarsal bones with © 
which each metatarsal articulates from within outwards, is the same 
as between the bones of the metacarpus and carpus, one for the first, 
three for the second, one for the third, two for the fourth, and one 
for the fifth. 

_ Attachment of Muscles.—To fourteen: to the first, peroneus 
longus and first dorsal interosseous ; to the second, two dorsal inter- 
ossei and transversus pedis ; to the third, two dorsal and one plantar 
interosseous, adductor hallucis and transversus pedis ; to the fourth, 
two dorsal and one plantar interosseous, adductor hallucis and trans- 
versus pedis ; to the fifth, one dorsal and one plantar interosseous, 
tee brevis, peroneus tertius, abductor minimi digiti, flexor 
revis minimi digiti, and transversus pedis. 


PHALANGES. 


There are two phalanges in the great toe and three in the other 
toes, as in the hand. They are long bones, divisible into a central 
portion and extremities. 

_ The phalanges of the first row are convex above, concave on the 
nder surface, and compressed from side to side. The proximal ex- 
emity has a single concave articular surface, for the head of the 
netatarsal bone ; the distal extremity, a pulley-like surface, for the 
The second phalanges are short and diminutive, but somewhat 
broader than those of the first row. 

The third or ungqual phalanges, including the second phalanx of 
he great toe, are flattened from above downwards, spread out later- 
ally at the base to articulate with the second row, and at the oppo- 
‘ite extremity to support the nail and the rounded extremity of 
the toe. 
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Development.— By two centres ; one for the body and one for the 
metatarsal extremity. Ossification commences in these bones after. 
the metatarsus, appearing firstly in the last phalanges, then in the 
first, and lastly in the middle row. The centres for the epiphyses 
appear during the fourth year for the first row, and the sixth year 
for the other two rows. The bones are completed at eighteen. 

Articulations.—The first row with the metatarsal bones. and 
second phalanges ; the second, of the great toe, with the first pha- 
lanx ; of the other toes, with the first and third phalanges; the 
third, with the second row. 

Attachment of Muscles.—To twenty-three: to the first phalanges ; 
great toe, innermost tendon of the extensor brevis digitorum, abductor 
hallucis, adductor hallucis, flexor brevis hallucis, and transversus 
pedis ; second toe, first and second dorsal interosseous and lumbri- 
calis; third toe, third dorsal and first plantar interosseous and 
lumbricalis ; fourth toe, fourth dorsal’ and second plantar interosseous 
and lumbricalis ; fifth toe, third plantar interosseous, abductor minimi 
digiti, flexor brevis minimi digiti and lumbricalis. Second phalanges - 
great toe, extensor longus hallucis, and flexor longus hallucis ; other 
toes, one slip of the common tendon of the extensor longus and 
extensor brevis digitorum, and flexor brevis digitorum. Third. pha- 
langes : two slips of the common tendon of the extensor longus and 
extensor brevis digitorum, and the flexor longus digitorum. 


SESAMOID BONES. 


These are small masses, cartilaginous in early life, osseous in the 
adult, developed in those tendons which exert a certain degree of 
force upon the surface over which they glide, or where, by continued 
pressure and friction, the tendon would become a source of irritation 
to neighbouring parts, as to joints. The best example of a sesamoid 
bone is the patella, developed in the common re of the quad- 
riceps extensor, and resting against the front of the knee-joint. Be- 
sides the patella, there are four pairs of sesamoid bones constantly 
found, two on the malay oleriges) articulation of each thumb, 
and existing in the tendons of insertion of the flexor brevis pollicis, 
and two on the corresponding joint in the foot, in the tendons of 
the muscles inserted into the base of the first phalanx. In addition 
to these there is often a sesamoid bone on the metacarpo-phalangeal 
joint of the little finger ; and on the corresponding joint in the foot, - 
in the tendons inserted into the base of the first phalanx ; there is 
one also in the tendon of the peroneus longus muscle, where it glides 
through the groove in the cuboid bone ; sometimes in the tendons, 
as they wind around the inner and outer malleolus ; in the psoas 
and iliacus, where they glide over the os pubis ; and in the external 
head of the gastrocnemius. 

The bones of the tympanum, as they belong to the apparatus 
hearing, will be described with the anatomy of the ear. 


~ 


PART ff. 
ARTHROLOGY. 


ARTICULATIONS or joints are the means by which the bones of the 
skeleton are united together, the same terms being also applied to 
the union between cartilages when these are adapted for movement 
on each other, as, for instance, in the larynx. The connections 
between the bones may take place simply by the intervention of a 
small quantity of connective tissue, and the union be so close as to 
render movement impossible, forming an immovable joint, or Syn- 
arthrosis ; or the bones may be widely separated, and the substance 
lying between them and connecting them together may be so yield- 

ing as to admit of a limited degree of movement in several direc- 
tions, forming a yielding joint, or Amphi-arthrosis. In all the 
articulations of the limbs, however, we find a more elaborate and 
perfect arrangement admitting of much freer motion, constituting 
a movable joint, or Diarthrosis. In the latter the expanded ends 
of the bones are coated by a thin layer of cartilage, are connected 
together by bands of fibrous tissue called ligaments, and are lubri- 
eated by the fluid secreted by a synovial membrane which lines 
the inner surface of the ligaments ; in many joints, also, a dise of 
fibro-cartilage is interposed between the articular surfaces, and the 
cavity divided into two, the advantages of a double joint being thus 
secured. 

The structures entering into the composition of a joint are bone. 
cartilage, areolar and adipose tissue, elastic tissue, fibrous tissue, and 
synovial membrane ; the microscopic anatomy of these has been 

fully described in Part I. of this work, but it remains to point out 
their peculiar arrangement in the construction of joints. 

— The articular ends of long bones are expanded and rendered either 
concave or convex, so as to fit each other ; they are formed of can- 
cellous tissue with an outer thin coating of dense bone. This layer 
of compact bone is called the articular lamella ; it is distinguished 
from ordinary bone by the absence of Haversian canals, the large 
‘size of the lacune, and by the canaliculi being few in number, and 
‘so short as not to communicate with those derived from neighbour- 
ing lacune. The vessels of the cancellous tissue do not penetrate 
the articular lamella, but turn back in loops before reaching it. In 
some places the bones are produced into projecting processes which 
_ - 175 
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overhang the joint, affording protection against external injury, as 
well as giving greater leverage to the muscles ; this arrangement 
may be noticed in the elbow, ankle, and wrist joints. 

The cartilage found in joints is of two kinds, hyaline and fibro- 
cartilage. The former is known as true articular cartilage, or carti- 
lage of incrustation ; it coats the articular surfaces of the bones, and 
is generally so arranged as to increase the depth of articular cavities 
and the prominence of articular convexities, being in the one case 
thickest at its edges, and in the other in the middle. Fibro-cartilage 
is in amphi-arthrodial joints the connecting medium binding the 
bones together; in diarthrodial joints it forms encircling bands 
which deepen the articular cavities, or it oceurs as concave dises 
(interarticular fibro-cartilages) which divide the joint into two parts, 
each part having its own synovial membrane. 

Areolar and adipose tissue are used for filling up the interstices — 
in and around joints, so as to ensure the perfect adaptation of the 
articular surfaces to each other ; in joints (such as the knee) which 
received little protection from the surrounding muscles, the amount 
of fat found among the ligaments and beneath the superficial fascia 
is relatively very large. 

The ligaments which connect the bones together are for the most 
part formed of strong bands of white fibrous tissue, but in some few 
a slight admixture of yellow fibres may be observed, and those con- 
necting the lamine of the vertebra (ligamenta subflava) are entirely 
formed of yellow or elastic tissue.’ In the joints possessing the 
freest movement the ligaments form a fibrous envelope which en- 
tirely surrounds and encloses the articular surfaces—these are called 
capsular ligaments; in those enjoying the next degree of mobility 
the ligaments exist as flattened bands arranged in front, behind, 
and at the sides of the articulation. Some few joints have ligamen- 
tous bands in their interior ; examples of these are the ligamentum 
teres of the hip and crucial ligaments of the knee ; they are en- 
closed in a tube formed of synovial membrane. 

The synovial membrane lines the whole of the interior of the joint, 
except where the articular cartilage is interposed ; it is smooth and 
glistening on the inner surface, rough externally where it becomes 
attached to the bones and ligaments; it often forms folds, which 
wae into the interior of the joint and contain masses of fat with 
oops of capillary vessels. . 

Besides the structures which form the joints, others also contribute 
to keep the articular ends of the bones in place, and to ensure due 
and smooth movement ; of these the most important are the mzseles 
and burse. The muscles not only act as the agents of motion, but 
are of essential service in maintaining the structures of the joint in 
their proper relative position, supporting the ligaments by their tonic 
contraction, and in some instances acting directly on the synovial 
membrane so as to prevent its becoming squeezed between the ends 
of the bones. In the shoulder-joint the tendon of a muscle passes 
through the synovial cavity, and in both that joint and the knee the 
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tendons of certain muscles take the place of ligaments and are coated 
on their interior by synovial membrane. 

Burse mucose are closed synovial sacs, the structure of which has 
been described on a previous page. Some of them lie between the 
tendons of muscles and the ligaments of joints, and in this position 
often communicate with the cavities of those joints; this being 
especially apt to occur with the bursa which lies between the capsule 
of the hip-joint and the united tendons of the psoas and iliacus. 
Bursze occur (1) between tendons and bones, (2) between tendons and 
ligaments, (3) between superficial bony prominences and the fasciz 
beneath the skin, (4) between contiguous tendons, and (5) between 
neighbouring bones. They are very numerous, about 140 being 
found in the human body. Superficial burse are constantly found 
in the following positions :—In the head and neck they occur on 
each angle of the lower jaw, beneath the symphysis of the jaw, and 
on the salient angle of the thyroid cartilage. In the upper extremity, 
over the acromion process, on the external and internal condyles of 
the humerus, on the back of the olecranon, the styloid processes of 
the radius and ulna, and the dorsal and palmar surfaces of the 
metacarpo-phalangeal joints. In the lower extremity they are found 
on the anterior supevior spine of the ilium, over the great trochanter, 
on the tuberosity of the ischium, the lower half and the upper and 
outer angle of the patella, on the outer and inner condyles of the 
femur, the outer and inner tuberosities of the tibia, the head of the 
fibula, the outer and inner malleoli, the posterior and inner face of 
the os calcis, and the dorsal surface of the articulations of the toes. 
_ The deep burse lie between the tendons of muscles, or between the 

tendons and joints ; these are even more numerous than the super- 

ficial ones, so that only a few of the more important will be mentioned 
here. These are the bursa beneath the deltoid, that between the 
tendon of the psoas and capsule of the hip-joint, one beneath the 
tendon of insertion of the triceps, one beneath the ligamentum 
patella, one between the gluteus maximus and vastus externus, one 
beneath the tendon of insertion of the biceps of the arm, and one 
between the tendon of insertion of the semi-membranosus and the 
inner head of the gastrocnemius. Besides these normal bursee, other 
accidental or pathological ones are formed wherever there is great 
pressure, as, for instance, on the parts of the foot which come in con- 
tact with the ground in club-foot, and on the ends of stumps after 
amputation. 

Blood-vessels.—The arteries distributed to a joint pass to all the 
structures excepting the cartilages, which are non-vascular ; they 
frequently form fine circles round the edges of the cartilage, and 
are more especially abundant in the synovial membrane. 

Nerves.—Hilton formulated a law regarding the distribution of 
nerves to joints, which is as follows :—“ The same trunks of nerves, 
whose branches supply the groups of muscles moving a joint, furnish 
also a distribution of nerves to the skin over the insertion of the same 
- muscle, and the interior of the joint receives its nerves from the same source.” 
M 
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TABLE OF ARTICULATIONS. 
I. SYNARTHROSIS. 


Example. 
1. Suture ‘ : : . Tabular bones of skull. 
2. Harmonia . ; ; . Union of bones of face. 
3. Schindylesis. ; . Vomer with rostrum of sphenoid. 
4. Gomphosis . ‘ : . Teeth with alveolar processes. 


II. AMPHI-ARTHROSIS. 


. Complete union by fibro- 
: plete ‘ ” Intervertebral substance. 
cartilage %: 
(Symphysis pubis, and sacro-iliae 
a | joint. 


to 


. Partial synovial cavity 


III. DIARTHROSIS. 


. (Sterno- and acromio - clavicular 
1. Arthrodia. - +. -- articulations. 
2. Ginglymus . : ; . Ankle, elbow, knee. 


; { Odontoid process with atlas, and 
3. Trochoides . ; i fe | upper radio-wlnar joint. 
: ( Metacarpo- and metatarso - pha- 
4. Condylarthrosis wtp tam Jangenl: wiiatter 
geal, wrist-joint. 
5- Enarthrosis : ; . Hip, shoulder. 


SYNARTHROSIS (civ, apOpecrs, articulation) includes all those 
articulations in which there is no appreciable movement, the bones 
being united only by a small quantity of connective tissue, some- 
times described under the name of the sutwral ligament. This class 
of joints includes all the articulations of the bones of the skull and 
face, excepting those of the lower jaw. There are three kinds of 
synarthrosis ; namely, Suture, Schindylesis, and Gomphosis. 

Suture (sutura, a seam) is the name given to a joint in which the 
edges of the bone are projected into fine irregular processes, which 
fit into the intervals between corresponding processes in the bone 
with which it joins, somewhat like the dove-tail joint in cabinet- 
work. Between the bones so articulating there is a small quantity 
of connective tissue, which in the young skull is continuous with 
the pericranium on the outside, and with the dura mater on the 
inside. Three varieties of suture are distinguished,—the Serrated, 
Harmonia, and Squamous. The serrated suture is formed by the 
union of two borders possessing serrated edges, as in the coronal, 
sagittal, and lambdoidal sutures. In these sutures the serrations are 
formed almost wholly by the external table, the edges of the internal 
table lying merely in apposition. The serrated suture is formed by 
the interlocking of the radiating fibres along the edges of the flat 
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bones of the cranium during growth. <A variation in the formation 
of the serrated suture is seen in the coronal suture, where the edge 
of the bone is bevelled at the expense of the inner table of the one 
bone, and of the outer table of the other at one part ; and in another 

art these conditions are reversed. This condition is sometimes 

escribed under the name of sutura limbosa. The harmonia suture 
(dpeiv, to adapt) is the simple apposition of contiguous surfaces, the 
surfaces being more or less rough. This suture is seen in the con- 
nection between the superior maxillary bones, or of the palate pro- 
cesses of the palate bone with each other. The squamous suture is 
formed by the overlapping of the lower border of the parietal bone, 
by the thin scale-like edge of the squamous portion of the temporal. 

Schindylesis (cywdviAnors, a fissure) is the reception of one bone 
into a sheath or fissure of another, as occurs in the articulation of 
the rostrum of the sphenoid with the vomer, or of the latter with 
the perpendicular plate of the ethmoid, and with the nasal crest of 
the superior maxillary and palate bones. 

Gomphosis (youdos, a nail) is expressive of a union similar to that 
of a peg driven into a socket, and is used to describe the articulation 
of the teeth with the alveoli of the upper and lower jaws. The 
term is, however, misleading, as the teeth are not held in place 
simply by their impact, but by the fibrous tissue forming the 
alveolo-dental membrane. 

AMPHI-ARTHROSIS (audi, both, dpOpwors) is a joint intermediate 
in aptitude for motion between the immovable synarthrosis and the 
movable diarthrosis. Two forms of it are described, namely, those 
where the union takes place entirely by means of fibro-cartilage, 
without any joint cavity, and those where some part of the joint 
is formed by surfaces coated with articular cartilage, between which 
there is a small synovial cavity. Examples of the first are seen in 
the union between the bodies of the vertebree, the sacrum with the 
coceyx, and the pieces of the sternum ; and of the second, the sacro- 
iliac and pubie symphyses (ovv dvely, to grow together). 

DIARTHROSIS (dca, through, dpO@pecrs) is the movable articula- 
tion which constitutes by far the greater number of the joints of 
the body.. The degree of motion in this class has given rise to a 
subdivision into five genera: Arthrodia, Ginglymus, Trochoides, 
Condylarthrosis, and Enarthrosis. 
 Arthrodia is the movable joint in which the extent of motion 

is slight and limited, as in the articulations of the clavicle, ribs, 
articular processes of the vertebrae, axis with the atlas, radius with 
the ulna, fibula with» the tibia, carpal and metacarpal, tarsal and 
- metatarsal bones. It is formed by the apposition of two nearly 
_ plane articular surfaces. The movement is very limited, but by 
bringing together a number of small bones articulated in this way, 
great pliability is obtained, as may be observed in the carpus. ; 

Ginglymus (yyyAvpos, a hinge), or hinge-joint, is the movement 
of bones upon enth other in two difections only, viz., forwards and 
backwards ; but the degree of motion may be very considerable. 
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Instances of this form of joint are numerous; they comprehend 
the elbow and phalangeal joints in the upper extremity ; the knee, 
‘ankle, and phalangeal joints in the lower extremity. The articula- 
tion of the lower jaw exhibits an example of the combination of this 
form of joint with the preceding, the joint between the interarticular 
cartilage and eminentia articularis being arthrodial, and that be- 
tween the cartilage and the condyle ginglymous. 

The form of the ginglymoid joint is somewhat quadrilateral, each 
of its four sides being provided with a ligament, which is named 
from its position, anterior, posterior, internal lateral, or external 
lateral. The lateral ligaments are thick and strong, and the chief 
bond of union between the bones. The anterior and posterior are 
thin and loose in order to permit the required extent of movement. 

Trochoides or lateral ginglymus (pivot-joint) is a form of joint 
of which there exist only two examples in the human body, namely, 
the articulation of the anterior arch of the atlas and transverse liga- 
ment with the odontoid process of the axis, and the superior radio- 
ulnar joint. In the first of these a ring composed partly of bone and 
partly of ligament rotates round a pivot, in the second the rounded 
hone moves within a ring formed of ligamentous fibres ; in both the 
movement is purely rotatory. 

Condylarthrosis (condyloid articulation) is a variety of joint in 
which an ovoid condyle is received into an elliptical cavity, so as to 
permit of flexion, extension, abduction, adduction, and cireumduction, 
but no axial rotation. Examples of this form are seen in the wrist- 
joint, and metacarpo-phalangeal and metatarso-phalangeal articula- 
tions. 

Enarthrosis (€v, in, ¢p@pwors) is the most extensive in its range of 
motion of all.the movable joints. From the manner of connection 
and form of the bones in this articulation, it is called the ball-and- 
socket joint. There are two instances in the body, namely, the hip 
and the shoulder, 

The ball-and-socket joint has a circular form ; and, in place of 
the four distinct ligaments of the ginglymus, is enclosed in a bag of 
ligamentous membrane, called capsular ligament. 

We may add to the preceding the carpo-metacarpal articulation of 
the thumb, although not strictly a ball-and-socket joint, from the 
great extent of motion which it enjoys, and from the nature of the 
ligament connecting the bones. Some authors make a special genus 
for this joint, under the title of articulation by reciprocal surfaces. 


MOVEMENTS OF JOINTS. 


The motions of joints may be referred to four heads, viz., Gliding, 
Angular movement, Circumduction, and Rotation. ; 

1. Gliding is the simple movement of one articular surface on 
another, and exists to a greater or less extent in all the joints. In 
the least movable joints, as in ‘the carpus.and tarsus, this is the 
only motion which is permitted, Gliding is, in certain joints, 
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accompanied by what is known as coaptation, that is, the successive 
application of different parts of an articular surface to its fellow, in 
the manner of a wheel rolling on the ground. This is well seen in 
the motion of the patella on the condyles of the femur. 

2. Angular movement may be performed in four different direc- 
tions, either forwards and backwards, as in flexion and extension ; 
or inwards and outwards, constituting adduction and_ abduction. 
Flexion and extension are illustrated in the ginglymoid joint, and 
exist in a large proportion of the joints of the body. Adduction and 
abduction, conjoined with flexion and extension, are met with com- 
plete only in the most movable joints, as the shoulder, hip, and thumb. 
In the wrist and ankle, adduction and abduction are only partial. 

3. Circumduction is most strikingly exhibited in the shoulder 
and hip joimts ; it consists in the slight degree of motion which takes 
place between the head of a bone and its articular cavity, while the 
extremity of the limb is made to describe a large circle on a plane 
surface. It is also seen, but in a less degree, in the carpo-metacarpal 
articulation of the thumb, and the metacarpo-phalangeal articulation. 
of the fingers and toes. 

4. Rotation is the movement of a bone on its own axis, and is 
illustrated in the hip and shoulder, or better, in the rotation of the 
cup of the radius against the eminentia capitata of the humerus. 
Rotation is also observed in the movements of the atlas upon the 
axis, where the odontoid process serves as a pivot around which the 
atlas turns. 


ARTICULATIONS. 


The joints may be arranged, according to a natural division, into 
those of the trunk, those of the upper extremity, and those of the 
lower extremity. 


LIGAMENTS OF THE TRUNK. 


The articulations of the trunk are divisible into eleven groups, ~ 
namely :— 


. Of the vertebral column. 

Of the atlas, with the occipital bone. 

Of the axis, with the occipital bone. 

Of the atlas, with the axis. 

Of the lower jaw. 

Of the ribs, with the vertebree. 

Of the costal cartilages, with the sternum, and with each 
other. / 

. Of the ribs, with the costal cartilages. 

Of the sternum. 

. Of the vertebral column, with the pelvis. 

. Of the pelvis. 
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1. ARTICULATIONS OF THE VERTEBRAL COLUMN.—The liga- 
ments connecting together the different pieces of the vertebral 
column, admit of the same arrangement as the vertebrae them- 
selves. Thus the ligaments 


Of the bodies, are the Anterior common ligament, 
Posterior common ligament, 
Intervertebral substance. 
Ligamenta subflava. 
Capsular ligaments, 
Synovial membranes. 
Inter-spinous, 
Supra-spinous. 
Inter-transverse. 


Of the arches, 
Of the articular processes, 


Of the spinous processes, 


Of the transverse processes, 


Bopres.—The anterior common ligament is a broad and ribbon- 
like band of ligamentous fibres, extending along the front sur- 
face of the verte- 
= bral column, from 
~ the axis to the sac- 
rum, and becoming 
broader as it de- 
scends. It is in- 
timately connected 
with the interver- 


Fic. 147.—Anterior ligament 
of the vertebra, and liga- = 
ments of the ribs. 1. An- 
terior common ligament. 
2. Anterior costo-vertebral 
or stellate ligament. 3. An- 
terior costo-transverse liga- 
ment, 4. Interarticular liga- 
ment connecting the head 
of the rib to the inter- 
vertebral substance, and 


separating the two synovial tebral substance, 
membranes of this articu- and less closely 
lation. 


with the bodies of 
the vertebra. In the dorsal region it is thicker than in the cervical 
and lumbar, and consists of a median and two lateral portions 
separated from each other by a series of openings for the passage 


of vessels. The ligament is composed of 


fibres of various lengths 


Fig. 148.—A posterior view 
of the bodies of three dor- 
sal vertebrae, connected by 
their intervertebral sub- 
stance, 1,1. The lamine 
(2) have been sawn through 
near the bodies of the ver- 
tebree, and the arches and 
processes removed,in order 
to show (3) the posterior 
common ligament. Part 
of one of the openings in 
the posterior surface of 
the vertebra, for the trans- 
mission of the vena basis 
vertebra, is seen at 4, by 
the side of the narrow and 
unattached portion of the 
ligament. 


closely interwoven with 
each other; the deeper 
and shorter crossing the 
intervertebral substance 
from one vertebra to the 
next; the superficial and 
longer fibres crossing 
three or four vertebrae. 
The posterior com- 
mon ligament is situ- 
ated in the spinal canal ; 
it lies on the posterior 
surface of the bodies of 
the vertebrae, and ex- 
tends from the axis to 
the sacrum. It is broad 


opposite the intervertebral substance, to which it is closely adherent ; 
narrow and thick over the bodies of the vertebra, from which it is 


LIGAMENTS OF THE VERTEBRAL COLUMN. 183 


separated by the veins of the body of each vertebra; it thus comes 
to present a festooned or dentate margin. It is composed, like the 
anterior ligament, of shorter and longer fibres, arranged in a similar 
manner. It is broader above than below, the reverse of the anterior 
common ligament, and is thicker in the dorsal than in the cervical 
or lumbar region. At its upper end it is continuous with the ° 
posterior occipito-axial ligament. : 

The intervertebral substance is a lenticular disc of fibro-carti- 
lage, interposed between the bodies of 
the vertebrae from the axis to the 
sacrum, and retaining them firmly 
in connection with each other. The 
dises vary in thickness in different |QRRR08 
parts of the column and at different [mF ers oo 
points of the same disc, being thickest eas 
in the lumbar region, deeper in front 
than behind: in the cervical and 
lumbar regions, and contribute to the Fi. ee Pe wa a 
formation of the natural curves of oper Mieablen guetta ree heth 
1s * slaeage rohge The aggregate apscusring 3 * a! Ee comin 
thickness of the intervertebral sub- : ‘ : 
stance has been estimated at one- *rs) ® he Periosteum. 
fourth that of the entire vertebral column, exclusive of the sacrum 
and coccyx. 

When the intervertebral substance is bisected either horizontally 
or vertically, it is seen to be composed of a series of layers of fibro- 
cartilage mixed with fibrous tissue. The central part of each inter- 
vertebral disc is much softer than the rest ; it has the appearance of 
pulp, and is so elastic as to rise above the level of the section as soon 
as its division is completed. Examined from the exterior, the layers 
are found to consist of fibres passing obliquely between the two 
vertebrae, in one layer passing from left to right, in the next from 
right to left, alternating in each successive layer. Examined micro- 
scopically, the central pulp is found to be composed of fine fibrous 
tissue supporting cells some of which resemble those of cartilage ; it 
is generally regarded as a persistent part of the chorda dorsalis. 

The central pulp and several layers of fibres surrounding it, are 
_ separated from the bone of the vertebral bodies by a thin layer of 

cartilage. 

ArcuEs.—The ligamenta subflava are two thin planes of yellow 
fibrous tissue, situated between the arches of the vertebrae, from the 
axis to the sacrum. From the imbricated position of the lamina, 
they are attached to the posterior surface of the vertebra below, and 
the anterior surface of the arch of the vertebra above, being separated 
from each other in the cervical region at the middle line by a slight 
interspace filled with areolar tissue. In the dorsal and lumbar 
regions they are continued for a little way on to the roots of the 
spinous processes, where they unite with the interspinous ligaments 
and with each other. They counteract, by their elasticity, the efforts 
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of the flexor muscles of the trunk ; and, preserving the upright posi- 
tion of the spine, limit the expenditure of muscular force. They 
are longest in the cervical and thickest 
in the lumbar region. 

The ligamenta subflava are continued 
in the cervical region on to the inner 
side, and in the dorsal and lumbar 
regions on to both anterior and inner 
ies of the articular processes, so as to 
form part of the capsules of the joints. 

ArticuLAR Procrsses.—The liga- 
ments of the articular processes of the 
vertebre are thin capsules of white 
and yellow fibres which surround and 
enclose the synovial membrane ; the 
latter being looser in the cervical than 
Fic. 150.—Internal view of the in the other regions of the spine. 

acs of tee veri, 22 Serxous Procmssss, —‘The imter- 

linte boeti divided through their spinous ligaments, thin and mem- 

pedicles. 1. One of the liga- branous, are extended between the 
regi subflava. 2. The capsu- spinous processes in the dorsal and 
ar ligament of one side. > : ; : 
lumbar region ; being thickest in the 
latter. They are in relation with the interspinous muscles at 
each side. 

The supraspinous ligament (Fig. 159) is a strong, fibrous cord, 
extending from the apex of the spinous process of the last cervical 
vertebra to the coccyx, and attached to each spinous process in its 
course. Like the anterior and posterior common ligaments, it is 
composed of fibres of unequal length, the deeper fibres passing from 
one vertebra to the next, the superficial fibres extending over several 
spinous processes. It is thickest in the lumbar region. The con- 
tinuation of this ligament upwards to the tuberosity of the occipital 
bone, constitutes the rudimentary ligamentum nuche of man. The 
latter is strengthened, as in animals, by a thin slip from the spinous 
process of each cervical vertebra. At its lower termination the 
supraspinous ligament spreads out to cover the end of the spinal 
‘eanal, exposed by the deticiency of the lamin of the lower sacral 
and coccygeal vertebra. 

TRANSVERSE Procrsses.—The intertransverse ligaments are 
represented in the cervical region only by a few scattered fibres, in 
the dorsal region they are rounded cords, and in the lumbar region 
they are thin and membranous. 

Movements of the Spine.—Flexion and extension take place 
freely in the cervical and lumbar regions, but especially in the 
latter ; in the dorsal region these movements are very slight in 
consequence of the imbrication of the lamine and the small amount 
of intervertebral substance. Rotation is free in the neck, but in 
consequence of the direction of the articular processes takes place 
round an oblique axis, the articular process of one side moving 
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upwards and forwards, while the other travels downwards and 
backwards. In the dorsal region rotation is free (especially in the 
upper part), the movement taking place round an axial line running 
through the centre of the vertebral bodies. The articular processes 
of the lumbar region are so disposed as to prevent anything like free 
rotation, but as the capsules are lax and the facets do not fit closely 
to each other, a slight degree of rotatory motion does take place. 
Lateral flexion may take place in any part of the spine, but is most 
free in the cervical and lumbar regions. 

2. ARTICULATION OF THE ATLAS WITH THE OCCIPITAL BONE. 
—-The ligaments of this articulation are seven in number :— 


Two anterior occipito-atlantal, | Two lateral occipito-atlantal, 

Posterior occipito-atlantal, Two capsular. 

Of the two anterior ligaments, one is a rounded cord, situated in 
the middle line, and attached above to the basilar process of the 


Fig. 151.—Anterior view of the ligaments} 
connecting the atlas, axis, and occipital 
bone. A transverse section has been carried \ 

. 


through the base of the skull, dividing the 
basilar process of the occipital bone and the 
petrous portion of the temporal bones. 1. 
Anterior round occipito-atlantal ligament. 
2. Anterior broad occipito-atlantal liga- 
ment. 3. Commencement of the anterior 
common ligament. 4. Anterior atlanto- 
axial ligament, continuous inferiorly with 
the commencement of the anterior common 
ligament. 5. One of the atlanto-axial cap- 
sular ligaments ; that on the opposite side 
has been removed to show the approxi- 
mated surfaces of the articular processes wi 

(6). 7. One of the occipito-atlantal capsular ligaments. The most external o 
these fibres constitute the lateral occipito-atlantal ligament. 


occipital bone ; below, to the anterior tubercle of the atlas. The 
deeper ligament is a broad membranous layer, attached above to the 
margin of the occipital foramen, between the two condyles; and 


Fic. 152.—Posterior ligaments of the occi- 
pito-atlantal and atlanto-axial articula- 
tions. 1. Atlas. 2.-Axis. 3. Posterior 
ligament of the occipito-atlantal articu- 
lation. 4, 4. Capsular and lateral liga- 

ments of this articulation. 5. Posterior 

ligament of the atlanto-axial articula- 

_ tion. 6,6, Its capsularligaments. 7. The 

first pair of ligamenta subflava ; passing 

_ between the axis and third cervical 

- vertebra. 8, 8, Capsular ligaments of 

_ those vertebre. 


elow, to the whole length of the anterior arch of the atlas; it is 
ontinuous laterally with the capsular ligaments. 

The posterior ligament is thin and membranous ; attached above 
o the margin of the occipital foramen, between the two condyles ; 
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and below, to the posterior arch of the atlas. It is closely adherent 
to the dura mater, by its inner surface ; and forms a ligamentous 
arch at each side for the passage of the vertebral artery and first 
cervical nerve. It corresponds in its position to the ligamenta sub- 
flava of the other vertebra, but it has no elastic fibres, being com- 
posed entirely of white fibrous tissue. 

The two lateral ligaments are strong fasciculi of ligamentous 
fibres, attached below to the base of the transverse process of the 
atlas at each side; and above, to the transverse process of the 
occipital bone. 

e capsular ligaments are thin and loose ligamentous capsules 
which surround the synovial membranes of the articulations between 
the condyles of the occipital bone and the superior articular pro- 
cesses of the atlas. The ligamentous fibres are most numerous on 
the anterior and external part of the articulation. 

The movements taking place between the cranium and atlas are 
those of flexion and extension, giving rise to the forward nodding 
of the head ; there is also a slight lateral movement to either side. 
When either of these actions is increased to any extent, the whole | 
of the cervical region concurs in its production. 

3. ARTICULATION OF THE AXIS WITH THE OCCIPITAL BONE. 
— The ligaments of this articulation are fowr in number :— 


Occipito-axial, Three odontoid. 


The occipito-axial ligament (apparatus ligamentosus colli) is 
a broad and strong band, which covers in the odontoid process and 
its ligaments. It is attached below to the body of the axis, where it 


Fic. 153.—Upper part of the vertebral | 
canal, opened from behind in order to 
show the occipito-axial ligament. 1. 
Basilar portion of the sphenoid bone. 
2. Section of the occipital bone. 3. 
Atlas, its posterior arch removed. 
Axis, posterior arch removed. 5. Occi- 
pito-axial ligament, rendered promi-— 
nent at its middle by the projection — 
of the odontoid process. 6. Lateral — 
and en ligament of the ira 
atlantal articulation. 7. Capsular liga- 
ment of the articular process of the 
atlas and axis. 


is continuous with the posterior common ligament ; superiorly it is 
inserted by a broad expansion into the basilar groove of the occipital 
bone, where it is blended with the dura mater. 

The odontoid ligaments (alar or check ligaments) are two sho 
and thick fasciculi, which pass outwards from the apex of thi 
odontoid process to the sides of the occipital foramen and condyl 
A third and smaller fasciculus (ligamentum dentis suspensoriu 
proceeds from the apex of the adceitcad process to the anteri 
margin of the foramen magnum. 
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These ligaments serve to limit the extent of rotation of the head ; 
hence they are termed check ligaments. 

4. ARTICULATION OF THE ATLAS WITH THE AXIS.—The liga- 
ments of this articulation are five in number :— 


Anterior atlanto-axial, Two capsular, 
Posterior atlanto-axial, Transverse. 


The anterior ligament consists of ligamentous fibres which pass 
from the anterior tubercle and arch of the atlas to the base of the 
odontoid process and body of the axis, where they are continuous 
with the commencement of the anterior common ligament. The 
fibres in the middle form a thick band which is tense in all positions 
of the joints; the lateral portions are thin, and assist in limiting 
the rotation of the atlas on the axis. 

The posterior ligament is a thin, membranous layer, passing 
between the posterior arch of the atlas and the laminz of the axis ; 
it represents the ligamenta subflava in a rudimentary state, and has 
on its deep or anterior surface a layer of dense elastic fibres, like 
those of the latter. 

_ The capsular ligaments surround the articular process of the 
atlas and axis ; they are loose, to permit of the free movement which 
exists between these vertebra. The ligamentous fibres are most 
numerous on the outer and anterior part of the articulation ; and 
the synovial membrane of each joint often communicates with the 
synovial cavity between the transverse ligament and odontoid 
process. 

The transverse ligament is a strong ligamentous band, which 
arches across the area of the ring of the atlas from a rough tubercle 
Fic. 154.—Posterior view of the ligaments 

connecting the atlas, axis, and occipital 

bone. The posterior part of the occi- 
pital bone has been sawn away, and the 
arches of the atlas and axis removed. 

x. Superior part of the occipito-axial 

ligament, which has been cut away iu 

order to show the ligaments beneath. 

2. ‘lransverse ligament of the atlas. 

3, 4. Ascending and descending slips of 

the transverse ligament, which have ob- 

tained for it the title of cruciform liga- 
ment. 5. One of the lateral odontoid 
ligaments ; the fellow-ligamentisseen on 
the opposite side. 6. One of the occipito- 
atlantal capsular ligaments. 7. One of 
the atlanto-axial capsular ligaments. 
on the inner surface of one articular process to a corresponding 
tubercle on the other ; and serves to retain the odontoid process of 
the axis in connection with the anterior arch of the atlas. As it 
 erosses the neck of the odontoid process, some fibres are sent down- 
wards to be attached to the body of the axis, and others pass upwards 
to be inserted into the basilar process of the occipital bone ; hence 
the ligament has a cross-like Solara and is termed cruciform, 
A synovial membrane is situated between the transverse ligament 
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and odontoid process; and another between that process and the 
anterior arch of the atlas. 

Actions.—It is the peculiar disposition of the transverse ligament 
in relation to the odontoid process that enables the atlas, and with 
it the entire cranium, to rotate upon the axis; the perfect freedom 
of movement between these bones being ensured by the two synovial 
membranes. The lower part of the ring, formed by the transverse 
ligament with the atlas, is smaller than the upper, while the summit 
of the odontoid process is larger than its base ; hence the process is 
retained in its place by the transverse ligament when the other liga- 
ments are cut through. The extent to which rotation of the head 
upon the axis can be carried, is determined by the odontoid or check 
ligaments. The odontoid process with its ligaments is covered in 
by the occipito-axial ligament. 

5. TEMPORO-MAXILLARY ARTICULATION. —The ligaments of 
this joint are the following :— 


External lateral, Interarticular fibro-cartilage, 
Two internal lateral, Stylo-maxillary ligament, 
Capsular, Two synovial membranes. ; 


The external lateral ligament is a short and thick band of 

fibres, passing obliquely backwards from the tubercle of the zygoma, 
to the external surface of the 
neck of the lower jaw. It is 
incorporated with the capsular 

_ ligament, and is, in relation, ex- 
ternally, with the integument of 
the face; internally, with the 
two synovial membranes of the — 
articulation and the interarticular 
cartilage. 

The short internal lateral 
ligament has a broad attachment 
above to the outer part of the 

~ spine of the sphenoid, and is in- 
Fic. 155.—External view of the artivul:- serted below into the ridge on the 
ae or te. on eggenl inner side of the neck of the con- — 
Ramus of the lower jaw. 4. Mastoid dyle. It is intimately connected 
er et ean e Mtio Seek. With the capsule, and is separated 
lary ligament. from the long internal lateral liga- _ 
ment by fat and areolar tissue. 
The long internal lateral ligament (spheno-maxillary) is a thin 
aponeurotic expansion extending from the extremity of the spinous 
process of the sphenoid bone to the margin of the dental foramen ; 
it is pierced at its insertion by the mylo-hyoidean nerve. ; 
Between the internal lateral ligament and neck of the jaw is a 
triangular space, in which are situated the internal maxillary artery, | 
auriculo-temporal nerve, inferior dental artery and nerve, and part 
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of the external pterygoid muscle; internally the ligament is in 
relation with the internal pterygoid muscle. 
The middle meningeal artery in its upward course to the foramen 


ig. 156.—Internal view of the articulation 
of the lower jaw. 1. Section through the 
petrous portion of the temporal bone and 
spinous process of the sphenoid. 2. Internal 
surface of the ramus and body of the lower 
jaw. 3. Capsular ligament. 4. Long in- 
ternal lateral ligament. 5. A small interval 
at its insertion through which the mylo- 
hyoidean nerve passes. 6. Stylo-maxillary 
ligament, a process of the deep cervical 
fascia. 


spinosum, and the inferior dental nerve as it passes downwards to 
the dental canal, run along the outer side of this ligament. 

The capsular ligament consists of numerous irregular ligament- 
ous fibres, which pass from the edge of the glenoid cavity to the 
neck of the lower jaw, and surround 
the articulation. The capsule is 
thickest where it receives the acces- 
sory fibres called external and short 
internal lateral ligaments ; it has 
inserted into it anteriorly a few 
fibres of the external pterygoid 
muscle. 

The interarticular fibro-carti- 
lage is a thin oval plate, thicker 
at the edges than in the centre, 
placed horizontally between the 
head of the condyle of the lower 
jaw and the glenoid cavity. Its 


Fic, 157.—In this sketch a section has 


upper surface is, from before back- 
wards, concaveanteriorly and slightly 
convex posteriorly, the former por- 
tion fitting the eminentia articularis, 
and the latter the glenoid cavity ; 
its under surface is concave to receive 
the convex condyle. It is connected 
by its outer border with the external 
lateral ligament, and receivesin front 


some fibres of insertion of the external pterygoid muscle. 
the joint into two cavities, one being above, the other below, the 
but it is occasionally incomplete i in the centre. 


; cartilage ; 


been made through the joint to show 
the position of the interarticular 
fibre-eartilage, and the manner of 
its adaptation to the articulating 
surfaces. 1. Glenoid fossa, 2. Em- 
inentia articularis. 3. Interarticu- 
lar fibro-cartilage. 4. Superior syno- 
vial cavity. 5. Inferior synovial 
cavity. 6. An interarticular fibro- 
cartilage, removed from the joint, 
in order to show its oval and concave 
form ; it is seen from below. 


It divides 


| The synovial membranes are situated, one above, the other 


ommunicate. 


low the fibro-cartilage, the former being the larger of the two. 
hen the fibro-cartilage is perforated, the synovial membranes 


Besides the lower jaw, there are several other joints provided 
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with a Seneiits interarticular cartilage, and, consequently, with 
two synovial membranes ; they are—the sterno-clavicular, acromio- 
clavicular, and the articulation of the ulna with the cuneiform bone. 
The interarticular fibro-cartilages of the knee-joint are partial, and 
there is but one synovial membrane. The articulations of the heads 
of the ribs with the vertebrae have two synovial membranes separated 
by an interarticular ligament without fibro-cartilage. 

Connected with the lower jaw, though not with the joint, is the 
stylo-maxillary ligament, a process of the deep cervical fascia 
extended between the point of the styloid process and the angle of 
the jaw. It is attached to the jaw between the insertions of the 
masseter and internal pterygoid muscle ; it separates the parotid 
from the submaxillary gland, and gives attachment to some fibres 
of the stylo-glossus muscle. 

Actions.—The movements of the lower jaw are—depression, by 
which the mouth is opened ; elevation, by which it is closed ; a for- 
ward and backward movement ; and a movement from side to side. 

In the movement of depression the interarticular cartilage glides for- 
ward on the eminentia articularis, carrying with it the condyle. In 
elevation the fibro-cartilage and condyle are returned to their original 
position. The forward and backward movement is a gliding of the 
fibro-cartilage on the eminentia articularis in the antero-posterior 
direction ; and the movement from side to side, in the lateral direc- 
tion. The articulation between the condyle and fibro-cartilage forms 
a true ginglymus or hinge-joint, that between the fibro-cartilage and 
eminentia articularis an arthrodial or gliding joint. 

The arteries of the temporo-maxillary joint are derived from the 
posterior auricular, anterior tympanic of internal maxillary, inferior 
or ascending palatine of facial, temporal, and middle meningeal. 

The nerves are chiefly derived from the auriculo-temporal, but — 
some filaments also come from the masseteric branch of inferior 
maxillary. 

6, ARTICULATION OF THE RIBS WITH THE VERTEBRZ.— 
The ligaments of these articulations are remarkable for their 
strength, being in fact so strong as to render dislocation impossible ; 
the neck of the rib must break before displacement could occur : 
they are divisible into two groups :—(1) Those connecting the head 
of the rib with the bodies of the vertebre ; and (2) Those connecting 
the neck and tubercle of the rib with the transverse processes. 


Ist Group. 2nd Group. 
Anterior costo-vertebral or stellate, | Anterior costo-transverse, 
Capsular, Middle costo-transverse, 
Interarticular ligament, Posterior costo-transverse. 


Two synovial membranes. 


The anterior costo-vertebral or stellate ligament (costo- 
central, Fig. 147) consists of three short bands of ligamentous fibres 
which radiate from the anterior part of the head of the rib. The 
superior band passes upwards to he attached to the vertebra above ; 
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the middle fasciculus is attached to the intervertebral substance ; the 
infertor to the vertebra below. 

In the first rib the ligament is not divided, but its fibres pass to 
the body of the last 
cervical as well as the 
first dorsal. In like 
manner the ligaments 
connected with the 
tenth, eleventh, and 
twelfth ribs pass to 
the body of the ver- 
tebra above, as well 
as to that with which 
the head of the rib 
articulates. 

The capsular liga- 
ment is a thin layer Fia. 158.—Transverse section of dorsal vertebra and 
of ligamentous fibres heads of ribs. 1. Head of rib, 2. Transverse process 


‘ a6 of vertebra. 3. Anterior costo-vertebral or stellate 
surrounding the joint ligament. 4. Interosseous costo-transverse ligament. 


in the interval left by 5. Posterior costo-transverse ligament. 
the anterior ligament ; it is thickest above and below the articula- 
tion, and protects the synovial membranes. 

The interarticular ligament is a short band of fibres which 
passes between the sharp crest on 
the head of the rib and the inter- 
vertebral substance. It divides 
the joint into two cavities, each 
being furnished with a separate 
synovial membrune. The first, 
tenth, eleventh, and twelfth ribs 
have no interarticular ligament, 
and consequently but one synovial 
membrane. 

The anterior (or superior) 
costo-transverse ligament is a 
broad band composed of two fas- 
ciculi, which ascend from the crest- 
like ridge on the neck of the rib, 
to the transverse process immedi- 
ately above. The ligament sepa- fic. 159.—Posterior view of part of the 

‘rates the anterior from the dorsal — 40rsal portion of the vertebralcolumn, 
; : showing the ligaments connecting the 
branch of the intercostal nerve; — yertebrw with each other and the ribs 
it is absent from the first rib. with the vertebra. 1, 1. Supraspin- 
|, The middle costo-transverse  Sipnarn connecting ‘the lamine. 5 
ligament 1s a strong interosseous Anterior costo-transverse ligament. 
1 ligament passing directly between +4 Basten costo-transverse liga- 
the posterior surface of the neck ee 

of the rib, and the anterior surface of the transverse process against 
which it rests. It is rudimentary in the two inferior ribs. 


192 ARTICULATIONS OF THE COSTAL CARTILAGES. 


The posterior costo-transverse ligament is a small but strong 
fasciculus, passing obliquely from the tubercle of the rib to the apex 
of the transverse process. The articulation between the tubercle of 
the rib and the transverse process is provided with a small synovial 
membrane. ‘This ligament is absent in the two last ribs. 

Several accessory bands are found passing between the transverse 
processes and the ribs; a broad band of this kind connects the last 
rib with the transverse process of the first or second lumbar vertebra. 

Actions.—The movements permitted by the articulations of the 
ribs are upwards, downwards, and slightly forwards and backwards ; 
the movement increasing in extent from the head to the extremity 
of the rib. The forward and backward movement is trifling in the 
seventh superior, but greater in the inferior ribs ; the eleventh and 
twelfth are very movable. 

7. ARTICULATION OF THE COSTAL CARTILAGES WITH THE 
STERNUM, AND WITH EACH OTHER. — The ligaments of the 
chondro-sternal articulations are : 


Anterior chondro-sternal, Superior chondro-sternal, 
Posterior chondro-sternal. Inferior chondro-sternal, 


Synovial membranes, 


The anterior chondro-sternal ligament (anterior stellate liga- 
ment) is a thin band of ligamentous fibres, passing in a radiated 
direction from the extremity of the costal cartilage to the anterior 
surface of the sternum, and intermingling its fibres with those of the 
ligament of the opposite side, and with the tendinous fibres of origin 
of the pectoralis major muscle. 

The posterior chondro-sternal ligament, much smaller than 
the anterior, consists of a thin fasciculus of fibres, situated on the 
posterior surface of the articulation. 

The superior and inferior chondro-sternal ligaments are 
narrow fasciculi corresponding with the breadth of the cartilage, 
and connecting its superior and inferior border with the side of 
the sternum. 

The synovial membrane is absent in the articulation of the first 
rib, its cartilage being usually adherent to the sternum ; that of the 
second rib has an interarticular ligament, with two synovial mem- 
branes ; the synovial membranes of the other costal cartilages are — 
single. 

‘The sixth and seventh ribs have several fasciculi of strong liga-— 
mentous fibres, passing from the extremity of their cartilages to the . 
anterior surface of the ensiform cartilage, which latter they are _ 
intended to support. They are named the chondro-xyphoid liga- 
ments. 

The sixth, seventh, and eighth, and sometimes the fifth and the 
ninth costal cartilages, have articulations with each other, and a 
synovial membrane for each articulation. They are connected by 
ligamentous fibres (ligamenta corruscantia), which pass from one 
cartilage to the other. 
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The ninth and tenth are connected at their extremity by liga- 
mentous fibres, but have no synovial membrane. 

Actions.—The movements of the chondro-sternal articulations 
are very trifling, being limited to a slight degree of gliding motion. 
The first rib is the least, the second the most movable. 

8. ARTICULATIONS OF THE RIBS WITH THE COSTAL CARTI- 
LAGES.—The anterior extremity of each rib is excavated, so as to 
receive the convex outer end of the costal cartilage ; there is no true 
ligament, but the periosteum is prolonged on the cartilage, and takes 
the place of one. No motion takes place at this articulation. 

9. ARTICULATIONS OF THE STERNUM. — The pieces of the 
sternum are connected by means of a thin plate of interosseous 
cartilage placed between each, and by an anterior and posterior 
ligament. The fibres of the anterior sternal ligament are longi- 
tudinal in direction, but so blended with the anterior chondro-sternal 
ligaments and tendinous fibres of origin of the pectoral muscles, as 
scarcely to be distinguished as a distinct ligament. The posterior 
sternal ligament is a broad smooth plane of’ longitudinal fibres, 
placed on the posterior surface of the bone, and extending from the 
manubrium to the ensiform cartilage. These ligaments contribute 
very materially to the strength of the sternum and elasticity of the 
front of the chest ; their continuation downwards on the ensiform 
cartilage constitutes the sterno-xyphoid ligaments. 

1o. ARTICULATION OF THE VERTEBRAL COLUMN WITH THE 
PELVIS.—The last lumbar vertebra is connected with the sacrum 
by the same ligaments as those with which the various vertebre are 
connected to each other : viz., anterior and posterior common liga- 
ment, intervertebral substance, ligamenta subflava, capsular liga- 
ments, interspinous and supraspinous ligament. 

There are, however, two proper ligaments connecting the vertebral 
column with the pelvis ; these are the 


Sacro-lumbar, Tlio-lumbar. 


The sacro-lumbar or sacro-vertebral ligament is a thick 
triangular fasciculus of ligamentous fibres, connected above with 
the lower and front part of the transverse process of the last lumbar 
vertebra, and below with the upper border of the sacrum, becoming 
blended with the anterior sacro-iliac ligament. 

The ilio lumbar ligament passes from the apex of the transverse 
process of the last lumbar vertebra to that part of the crest of the 
ilium which surmounts the sacro-iliac articulation. It is triangular 
in form, and gives origin to the quadratus lumborum and a few 

fibres of the iliacus muscle. 
ir. ARTICULATIONS OF THE PELVIS.—The ligaments of the 
articulations of the pelvis are divisible into four groups :—(1) Those 
connecting the sacrum and iliwm; (2) those passing between the 
crum and ischiwm ; (3) between the sacrwm and coccyx ; and (4) 
between the two pubic bones, 


N 
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ist, Between the sacrum and aiiwm. 
Anterior sacro-iliac, 
Posterior sacro-iliac. 


2nd, Between the sacrum and ischium. 
Lesser sacro-ischiatic, 
Greater sacro-ischiatic. 


3rd, Between the sacrum and coccyx. 
Anterior sacro-coceygean, 
Posterior sacro-coccygean. 


4th, Between the pubic bones. 
Anterior pubic, Superior pubic, 
Posterior pubic, Sub-pubic, 
Interosseous fibro-cartilage. 


1. BETWEEN THE SackuM AND ILIuM.—This joint is commonly 
known as the sacro-iliac synchondrosis, but is sometimes called the 
sacro-iliac synvphysis ; it belongs 
to the class amphi-arthrosis. 

The anterior sacro-iliac 
ligament consists of numerous 
short ligamentous bands and 
fibres, which pass from bone to 
bone on the anterior surface of 
the joint. 

The posterior sacro-iliac 
or interosseous ligament is 
composed of numerous strong 
fasciculi of ligamentous fibres, 
which pass horizontally be- 
tween the rough surfaces of the 
posterior half of the sacro-iliac 
articulation, and constitute the 
principal bond of connection 

between the sacrum and ilium. 
Fic. 160.—Ligaments of the pelvis and hip- They are lodged in the hollow 
neal I. eget 7 = F-aagies rae re between the posterior surface 
dbwhwerds svat Py irent of the Geertine of the sacrum and the back- 
2. Sacro-lumbar ligament. 3. Iliolumbar ward projection of the ilium. 
ligament. 4. Anterior sacro-iliac ligament. Qne fasciculus of this ligament, 
5. Obturator membrane. 6. Poupart’s liga- 
ment. 7. Gimbernat’s ligament. 8. Cap- longer and larger than the rest, 
sular ligament of the hip-joint. 9. Ilio- js distinguished, from its direc- 
ssmnoral or eoonssory Ligamens. tion, by the name of oblique 
sacro-iliac ligament. It is attached, by one extremity, to the pos- 
terior superior spine of the ilium; and, by the other, to the third 
transverse pabercle on the posterior surface of the sacrum. 

The surfaces of the two bones forming the sacro-iliac articulation 
are cage connected by cartilage, and partly rough and conn . 
by the interosseous ligament. The anterior or auricular half is 
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coated by a layer of cartilage which binds the corresponding surfaces 
of the ilium and sacrum together ; when the two bones are forcibly 
separated this cartilage sometimes adheres to the ilium, sometimes to 
the sacrum, and occasionally splits equally or unequally. In some 
instances there are two plates of cartilage with a small cavity be- 
tween them, and this arrangement is more common in the female 


than in the male. 
2. BETWEEN THE SacRUM AND IscHuium. — The anterior or 


lesser sacro-ischiatic ligament is thin and triangular in form ; 
it is attached by its apex to the spine of the ischium, and by its 
broad extremity to the side of the sacrum and coccyx, interlacing 
its fibres with the greater sacro-ischiatic ligament. By its upper 
border it forms part of the lower boundary of the great sacro- 
ischiatic foramen, and by the lower, part of the lesser sacro-ischiatic 


foramen. 
The posterior or greater sacro-ischiatic ligament, larger, 
thicker, and posterior to the preceding, is narrower in the middle 


arm 
eo 


Fic. 161.—Ligaments of the 
pelvis and hip-joint, late- 
ralview. 1. Oblique sacro- 
iliac ligament. The other 
fasciculi of the posterior 
sacro-iliac ligament are 
not seen in this view of 
the pelvis. 2. Greater 
sacro-ischiatic ligament. 
3. Lesser sacro-ischiatic 
ligament. 4. Great sacro- 
ischiatic foramen. 5. 
Lesser sacro-ischiatic fora- 
men. 6, Cotyloid ligament 
of the acetabulum. 7. 
Ligamentum teres. 8. Cut 
edge of the capsular liga- 
ment, showing its extent 
posteriorly, as compared 
with its anterior attach- 
ment. g. Obturator mem- 
brane, only partly seen. 


than at each extremity. It is attached, by its smaller end, to the 
inner margin of the tuberosity and ramus of the ischium, where it 
forms a falciform process, which protects the internal pudic artery, 
and is continuous with the obturator fascia. By its larger extremity 
it is inserted into the side of the coccyx, sacrum, posterior inferior 
spine, and extremity of the crest of the ilium. 
__ The greater sacro-ischiatic ligament is 2n relation, in front, with 
the lesser ligament ; behind, with the gluteus maximus, to some 
fibres of which it gives origin. By its superior border it forms part 
of the boundary of the lesser ischiatic foramen, and, by its lower 
border, part of the boundary of the perineum. It is pierced by the 


‘ 


in 
a 
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coccygeal branch of the ischiatic artery. The two ligaments convert 
the sacro-ischiatic notches into foramina. 

3. BerwEEN THE SacrkuM anpD Coccyx.—The anterior sacro- 
coccygean ligament is a thin fasciculus passing from the anterior 
surface of the sacrum to the front of the coecyx, and is continuous 
with the anterior common ligament. 

The posterior sacro-coccygean ligament is a thick ligamentous 
layer, which completes the lower part of the sacral canal, and con- 
nects the sacrum with the coceyx posteriorly, extending as far as the 
apex of the latter bone. It is a direct continuation of the posterior 
common ligament, and becomes connected with the termination of 


Fic. 162,—Ligaments of pelvis and hip-joint. 1. Posterior sacro-iliac ligament. 
2. Great sacro-sciatic ligament. 3. Oblique sacro-iliae ligament. 4. Lesser sacro- 
sciatic ligament. 5. The same, exposed by the removal of the greater. 6, Back 
part of capsule of hip-joint. 7. Posterior sacro-coccygeal ligament, 


the supraspinous ligament, and the filum terminale of the spinal 
cord. 

Between the two bones is a thin intervertebral disc of fibro- 
cartilage ; and in females not unfrequently a synovial membrane. 
The articulation admits of a certain degree of movement backwards 
during parturition. 

The ligaments connecting the different pieces of the coccyx con-— 
sist of a few scattered anterior and posterior fibres, and a thin dise of © 
interosseous cartilage ; the latter exists only in the young subject, 
as, in the adult, the pieces become ossified. 

4. BetwkEN THE Pusic Bonxs.—This articulation receives the 
name of symphysis pubis ; it is an example of an amphi-arthrodial 
joint. 

The anterior pubic ligament is composed of ligamentous fibres, 
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which pass obliquely across the union of the two bones from side to 
side, and form an interlacement in front of the symphysis. 

The posterior pubic ligament consists of a few irregular bands 
of fibres uniting the pubic bones posteriorly. 

The superior pubic ligament is a thick band of fibres connecting 
the angles of the pubes superiorly, and filling the inequalities of the 
surface of the bones. 

The sub-pubic ligament is a thick arch of fibres connecting the 
~ bones inferiorly, and forming the upper boundary of the pubic 
arch. 

The interosseous fibro-cartilage unites the two surfaces of the 
pubic bones in the same manner as the intervertebral substance con- 
nects the bodies of the vertebra. It resembles the intervertebral 
substance also in being composed of oblique fibres disposed in con- 
centric layers, which are more dense towards the surface than 
near the centre. It is thick in front, and thin behind; and a 
synovial membrane is found in the upper and posterior part of 
the articulation. : 

This articulation becomes movable towards the latter term of 
pregnancy, and admits of a slight degree of separation of its sur- 
faces. 

The obturator membrane is not a ligament of articulation, but 
simply a ligamentous membrane stretched across the obturator fora- 
men. It gives attachment by its surfaces to the two obturator 
muscles, and leaves a space in the upper part of the foramen for 
the passage of the obturator vessels and nerve. 
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The ligaments of the upper extremity may be arranged in the 
order of the articulations of the different bones ; they are :— 


I. Sterno-clavicular articula- 8. Articulation between the 
tion. carpal bones. 

2. Seapulo-clavicular articula- g. Carpo-metacarpal articula- 
tion. tions. 

3. Ligaments of the scapula. 10. Metacarpo - phalangeal arti- 

4., Shoulder-joint. culations. 

5. Elbow-joint. 11. Articulations of the pha- 

6. Radio-ulnar articulations. langes. 


7. Wrist-joint. 
1. STERNO-CLAVICULAR ARTICULATION.—The sterno-clayicu- 
lar is an arthrodial articulation ; its ligaments are :-— 


Anterior sterno-clavicular, Inter-clavicular, 

Posterior sterno-clavicular, Costo-clavicular (rhomboid), 
Interarticular fibro-cartilage, 
Two synovial membranes. 


The anterior sterno-clavicular ligament is a broad ligamen- 
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tous layer extending obliquely downwards and inwards, and cover- 
ing the anterior aspect of the articulation. This ligament is in 
relation by its anterior surface with the integument and sternal 
origin of the sterno-mastoid muscle ; and behind with the inter- 
articular fibro-cartilage and synovial membranes. 

The posterior sterno-clavicular ligament is a broad band 
covering the posterior surface of the articulation. It is in relation 


Fic. 163.—Ligaments of the ster- 
no-clavicular and chondro-sternal 
articulations. 1. Anterior sterno- 
clavicular ligament. 2. Inter- 
clavicular ligament. 3. Costo- 
clavicular or rhomboid ligament, 
seen ou both sides. 4. Inter- 
articular fibro-cartilage, brought 
into view by the removal of the 
anterior and posterior ligaments. 
5. Anterior chondro-sternal liza- 
— of the first and second 
ribs. 


by its anterior surface with the interarticular fibro-cartilage and 
synovial membranes ; and behind, with the sterno-hyoid and sterno- 
thyroid muscle. 

The anterior and posterior sterno-clavicular ligaments, together 
with a few short fibres connecting the bones above, are sometimes 
described as forming one ligament, which is then called capsular. 

The inter-clavicular ligament is a cord-like band which crosses 
from the extremity of one clavicle to that of the other, and is closely 
adherent to the upper border of the sternum. 

The costo-clavicular or rhomboid ligament is a thick fasciculus 
of fibres, connecting the sternal extremity of the clavicle with the 
cartilage of the first rib. It is placed obliquely between the rib 
and under surface of the clavicle ; and is in relation, in front, with 
the tendon of origin of the subclavius muscle, and behind with the 
subclavian vein. 

The interarticular fibro-cartilage is nearly circular in form, 
and thicker at the edges than in the centre. It is attached above, 
to the clavicle ; below, to the cartilage of the first rib ; and through- 
out the rest of its circumference, to the anterior and posterior sterno- 
clavicular ligaments. It divides the joint into two cavities, which 
are lined by separate synovial membranes; is sometimes pierced 
through its centre, and not unfrequently deficient, to a greater or 
less extent, at its lower part. 

One of the synovial cavities lies between the end of the clavicle 
and interarticular cartilage, the other between the sternum and the 
cartilage ; the former is more loose than the latter. 

Actions.—The movements of the sterno-clavicular articulation — 
are—a gliding movement of the clavicle on the fibro-cartilage, or of 
the latter on the sternum, in the directions forward, backward. 
upward, and downward; and circwmduction. The upward and 
downward movements take place between the clavicle and inter- 


- articular cartilage. 
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articular cartilage, the forward and backward movements between 
the cartilage and the sternum ; in circumduction the two portions 
of the articulation alternately take part in the movement. The 
upward movement is limited by the rhomboid ligament, the down- 
ward movement by the inter-clavicular ligament. This articulation 
is the centre of the movements of the shoulder. 

2. SCAPULO-CLAVICULAR ARTICULATION.—The ligaments of 
the scapular end of the clavicle are :— 


Superior acromio-clavicular, 

Inferior acromio-clavicular, 

Coraco-clavicular (trapezoid and conoid), 
Interarticular fibro-cartilage, 
Two synovial membranes. 


The superior acromio-clavicular ligament is a moderately thick 
plane of fibres passing be- 
tween the extremity of the 
clavicle and the acromion, 
on the upper surface of the 
joint. It is strengthened 
by the tendinous fibres of 
the trapezius and deltoid, 
and on its deep surface is 
connected with the inter- 


The inferior acromio- 
clavicular ligament is a 
thin plane situated on the 
under surface. These two 
ligaments are continuous 
with each other in front 
and behind, and form a 
capsule around the articu- 
lation. 

The interarticular 
fibro-cartilage is often 
indistinct, from having 
partial connections with 
the cartilaginous surfaces 
of the two bones between 
which it is placed, and is 


Fic. 164.—Ligaments of the scapula and shoulder- 


joint. x. Superior acromio-clavicular ligament. 


frequently absent. When 
partial, it occupies the 
upper part of the articula- 
tion. The synovial mem- 
branes are thin ; and when 
the fibro-cartilage is in- 
complete, there is but one. 
Th 


2. Coraco-clavicular ligament ; this aspect of the 
ligament is named trapezoid. 3. Trapezoid por- 
tion of the same ligament. 4. Coraco-acromial 
ligament. 5s. Transverse ligament. 6. Capsular 
ligament. 7. Coraco-humeral ligament. 8. The 
long tendon of the biceps issuing from the 
capsular ligament, and entering the bicipital 
groove. 


e coraco-clavicular ligament isa thick fasciculus of ligamen- 
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tous fibres, passing obliquely between the base of the coracoid 
process and the under surface of the clavicle, and holding the end 
of the clavicle in firm connection with the scapula. It is divisible 
into two parts, an anterior and external called trapezoid, and a 
posterior and internal called conoid. The trapezoid portion is seen 

est from the front ; it is attached below to the upper surface of the 
coracoid process and above to the oblique line on the under surface 
of the clavicle ; its anterior border is free, its posterior joins with 
the conoid portion. The conoid ligament has its base directed 
upwards and attached to the conoid tubercle on the under surface 
of the clavicle ; its apex is inserted into a rough process at the base 
of the coracoid process of the scapula. 

Actions.—The acromio-clavicular articulation admits of two 
movements, gliding of the surfaces on each other, and rotation of 
the scapula on the extremity of the clavicle, the extent of this 
rotation being limited by the two parts of the coraco-clavicular 
ligament. 

Bursz.—There are commonly three burse in connection with this 
articulation ; one in the recess between the trapezoid and conoid 
ligaments, one between the base of the coracoid process and apex of 
the conoid ligament, and the third between the coraco-acromial liga- 
ment and the capsule of the shoulder-joint. 

3. The PROPER LIGAMENTS OF THE SCAPULA are :— 


Coraco-acromial, Transverse. 


The coraco-acromial ligament is a broad and thick triangular 
band, which forms a protecting arch over the shoulder-joint. It is 
attached by its apex to the point of the acromion process, and by its 
base to the external border of the coracoid process its whole length. 
This ligament is in relation above with the clavicle and under 
surface of the deltoid muscle ; and below with the tendon of the 
supra-spinatus muscle, a bursa mucosa being usually interposed. 

The transverse or coracoid ligament (supra-scapular) is a 
narrow but strong fasciculus which crosses the notch in the upper 
border of the scapula, from the base of the coracoid process, and 
converts it intoa foramen. The supra-scapular nerve passes through 
this foramen, the artery and veins over it. The omo-hyoid muscle 
takes origin from this ligament. 

Movements of the Scapula.—The mobility of the scapula 
is very great; it takes place in upward, downward, forward, 
and backward directions, and by a combination of all these as a 
modified circumduction. In the forward and backward movements 
the scapula glides over the chest wall, carrying the clavicle with it, 
and being kept in apposition with the chest by the latissimus dorsi 
muscle. In raising the arm at the shoulder, the deltoid and supra- 
spinatus can only raise it to a right angle with the trunk ; elevation 
above that is effected by the rotation of the scapula on the chest 
wall by the trapezius, the glenoid cavity being directed upwards and 
forwards. The rotation movement commences at the very beginning — 
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of lifting the arm, and not (as was formerly supposed) when the 
arm has reached the level of the shoulder. 

4. SHOULDER-JOINT.—The scapulo-humeral articulation is an 
enarthrosis, or ball-and-socket joint ; its ligaments are :— 


Capsular, Coraco-humeral, Glenoid, 
Gleno-humeral. 


The capsular ligament encloses the articulating head of the 
scapula and head of the humerus, and is attached above to the neck 
of the scapula externally to the glenoid ligament, and to the root 
of the coracoid process ; on the humerus it is attached to the upper 
half of the anatomical neck, but below it passes farther from the 
articular surface, some of its deeper fibres being, however, reflected 
upwards to terminate at the articular margin, much in the same 
way as fibres are reflected on the neck of the femur in the hip. It 
is thick above, where resistance is most required, and strengthened 
by the tendons of the supra-spinatus, infra-spinatus, teres minor, 
and subscapularis muscles: below it is thin and loose. The tendons 
of all the muscles in contact with the capsule except the subscapu- 
laris can be readily separated from it by careful dissection, but the 
latter either has beneath it a bursa which communicates with the 
cavity of the joint, or is itself united with the capsule and lined by 
the synovial membrane of the articulation. 

The coraco-humeral ligament is a broad band which descends 
obliquely outwards from the border of the coracoid process to the 
greater tuberosity of the hume- 
rus, and serves to strengthen 
the superior and anterior part 
of the capsular ligament; it 
assists the latter in bridging 
over the bicipital groove. 

The gleno-humeral ligament 
(ligament of Flood) is an acces- 
sory slip of fibres which projects 
into the joint along the inner 
edge of the biceps tendon, and 
is inserted into the upper part 
of the bicipital groove. It is 
supposed to be the homologue 
of the ligamentum teres in the 
hip-joint. 

The glenoid ligament is the Mg, 165—Sstion, through the, shoulder. 
prismoid band of fibro-cartilage, 2, Acromial end of the clavicle. 3, Arti- 


; i cular surface of the glenoid cavity covered 
which is attached around the with cartilage. 4. Cross section of the 


margin of the glenoid surface glenoid ligament. 5. Lower part of cap- 


for the purpose of protecting its oe and menos oe) 16. eric mem- 
- ~ = : rane proilonge on iceps tendon. 7- 
edge and deepening its cavity. fendorot Didepe ariveld. 


It divides superiorly into two 
slips which are continuous with the long tendon of the biceps ; 
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hence the ligament is sometimes described as being formed by the 
splitting of that tendon. The cavity of the articulation is traversed 
by the long tendon of the biceps, which is enclosed in a sheath of 
synovial membrane in its passage through the joint. 

The synovial membrane of the shoulder-joint is extensive ; it 
communicates anteriorly ents | an opening in the capsular ligament 
with a large bursal sac, which lines the under surface of the tendon 
of the subscapularis muscle. Superiorly it frequently communicates 
through another opening in the capsular ligament with a bursal sac 
belonging to the infra-spinatus muscle ; and it moreover forms a 
sheath around that portion of the tendon of the biceps which is 
included within the joint. 

Capsular Muscles.—The muscles immediately surrounding the 
shoulder-joint are—the subscapularis, supra-spinatus, infra-spinatus, 
teres minor, long head of the triceps, and deltoid ; the long tendon 
of the biceps is within the capsular ligament. 

Actions.—The shoulder-joint is capable of every variety of 
motion—viz., of movement forwards and backwards, of abduction 
and adduction, of circumduction and rotation. The great freedom 
of movement which this joint enjoys depends on the laxity of the 
capsule and the large size of the head of the humerus in comparison 
with the depth of the glenoid cavity. The capsule is so loose that if 
an opening be made in it the humerus will fall about an inch from 
the scapula, showing that the articular surfaces are not kept in con- 
tact by the fibres of the capsule, but by atmospheric pressure. 

Burse.—The burse in connection with this joint are four in 
number: one between the subscapularis tendon and the capsule 
and neck of the scapula ; a second one between the capsule and the 
tendon nearer to the insertion of the latter; a third between the 
tip of the coracoid process and the capsule; and a fourth between 
the combined origins of the biceps and coraco-brachialis and the 
capsule. 

Nerve-supply.—Branches of the circumflex and supra-scapular 
nerves, 

5. ELBOW-JOINT.—The elbow is a ginglymus or hinge-joint; and 
its ligaments four in number, namely :— 


Anterior, Internal lateral, 
Posterior, External lateral, 


The anterior ligament is a broad and thin membranous layer, 
descending from the anterior surface of the humerus immediately 
above the coronoid and radial fossee to the coronoid process of the 
ulna and orbicular ligament. It is connected on each side with the 
lateral ligaments, and is composed of fibres which pass in three 
different directions, vertical, transverse, and oblique, the latter being 
extended downwards and outwards to the orbicular ligament, into 
which they are inserted inferiorly. This ligament is covered in by 
the brachialis anticus muscle. 
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The posterior ligament is a broad and loose layer passing trans- 
versely across the olecranon fossa, and from the sides of the fossa to 


Fie. 166.—Ligaments 
of the elbow-joint, 
inner side. 1. An- 
terior ligament. 2. 
Internal lateral liga- 
ment. 3. Orbicular 
ligament. 4. Ob- 
lique ligament. 5s. 
Interosseous mem- 
brane. 6. Internal 
epicondyle of the 
humerus, which con- 
ceals the posterior 
ligament. 


the base of the olecranon ; it is connected at each 
side with the lateral ligaments. It is covered in 
by the tendon of the triceps. 

The internal lateral ligament is a thick 
triangular layer, attached above, by its apex, to 
the internal condyle of the humerus ; and below, 
by its expanded border, to the margin of the 
greater sigmoid cavity of the ulna, extending 
from the coronoid process to the olecranon. At 
its insertion it is intermingled with some trans- 
verse fibres; and posteriorly is in relation with 
the ulnar nerve. 

The external lateral ligament is a strong 
and narrow band which descends from the ex- 
ternal condyle of the humerus, to be inserted 
into the orbicular ligament and the ridge on 
the ulna with which the posterior part of the 
latter ligament is connected. The ligament is 
closely united with the tendon of origin of the 
supinator brevis 
muscle. 


The four pre- 
ceding ligaments 
are sometimes 
described as one 
under the name 
of capsular liga- 
ment. 

The synovial 
membrane is ex- 
tensive, and is re- 
flected from the 
margins of the 
cartilaginous sur- 
faces of the bones 
upon the inner 
surface of the 


ligaments. It forms an articulating 
sac between the head of the radius 
and the lesser sigmoid notch of the 


ulna. 


The muscles immediately sur- 
rounding and ‘in contact with the 
elbow-joint are—in front, brachialis 
anticus ; inner side, ae radii 


teres, flexor sublimis 


Fia. 167.—Exter- 
nal view of the 
elbow-joint. 1. 
Humerus, 2% 
Ulna. 3. Radius. 
4. External lat- 
eral ligament 
inserted infe- 
riorly into (5) 
the _ orbicular 
ligament. 6. 
Posterior  ex- 
tremity of the 
orbicular _ liga- 
ment, spread- 
ing out at its 
insertion into 
the ulna 7, 
Anterior  liga- 
ment, scarcely ~ 
apparent in this 
view of the ar- 
ticulation, 8. 
Posterior  liga- 
ment, thrown 
into folds by 
the extension 
of the joint. 


igitorum, and flexor carpi ulnaris ; externally, 


extensor carpi radialis brevior, extensor communis digitorum, ex- 
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tensor carpi ulnaris, anconeus, and supinator brevis ; behind, triceps 
and anconeus, 

Nerves.—The chief supply of the joint is derived from the ulnar 
nerve, but it also receives twigs from the muscular-cutaneous and 
median. 

Actions.—The movements of the elbow-joint are flexion and 
extension. These movements are oblique, so that the forearm is 
inclined inwards in flexion and outwards in extension. Flexion is 
limited by the meeting of the soft parts of the arm and forearm, 
and extension by the muscles and ligaments on the front of the 
joint becoming tense ; these effects being produced before the coro- 
noid and olecranon processes reach the bottom of their respective 
fosse. 

Burse.—The burse in connection with this joint are only three 
in number : the first of these lies between the tendons of the ex- 
tensor carpi radialis brevior and extensor communis digitorum, and 
the external lateral ligament; the second between the olecranon 
and posterior ligament ; and the third between the olecranon and 
the superficial structures. 

6. RADIO-ULNAR ARTICULATION.—The radius and ulna are 
firmly held together by ligaments, connected with both extremities 
of the bones, and with the shaft ; they are :— 


Orbicular, Anterior inferior radio-ulnar. 
Oblique, Posterior inferior radio-ulnar. 
Interosseous, Interarticular fibro-cartilage. 


The orbicular ligament (annular, coronary) is a firm band, 
several lines in breadth, which surrounds the head of the radius, 
and is attached by each end to an extremity of the lesser sigmoid 
cavity. Some of the lower fibres are continued round beneath the 
po cavity so as to form a complete circle. It is strongest behind 
where it receives the external lateral ligament, and is lined on its 
inner surface by a reflection of the synovial membrane of the elbow- 
joint ; it gives attachment to fibres of the supinator brevis muscle. 

The oblique ligament is a narrow slip of ligamentous fibres, 
descending obliquely from the base of the coronoid process of the 
ulna to the inner side of the radius, a little below its tuberosity. 
Its fibres run in the opposite direction to those of the interosseous 
membrane. 

The interosseous membrane is a broad and thin plane of apo- 
neurotic fibres passing obliquely downwards from the sharp ridge 
on the radius to that on the ulna, It is deficient superiorly, broader 
in the middle than at each extremity, and perforated at its lower 
part for the passage of the anterior interosseous artery. The pos- — 
terior interosseous artery passes backwards between the oblique 
ligament and upper border of the interosseous membrane. 

The interosseous membrane affords an extensive surface for the 
attachment of muscles ; and is in relation, in front, with the flexor 
profundus digitorum, flexor longus pollicis, pronator quadratus, and 
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anterior interosseous artery and nerve ; behind, with the supinator 
brevis, extensor ossis metacarpi pollicis, extensor primi internodii 


pollicis, extensor secundi internodii pollicis, 
extensor indicis, and near the wrist with the 
anterior interosseous artery and posterior in- 
terosseous nerve. 2 

The anteriorinferior radio-ulnar ligament 
is a thin band of fibres, passing transversely 
between the anterior surface of the lower end 
of the radius and ulna. 

The posterior inferior radio-ulnar liga- 
ment, also thin and loose, has the same dis- 
position on the posterior surface of the articu- 
lation. 

The triangular interarticular fibro-carti- 
lage acts the part of a ligament between the 
lower extremity of the radius and ulna. It 
is inserted by its apex into a depression on the 
inner surface of the styloid process of the ulna, 
and attached by its base to the edge of the 
radius. his fibro-cartilage is lined on the 
upper surface by a synovial membrane, which 
forms a remarkably loose capsule between the 
radius and ulna, and is called the membrana 
sacciformis. By its lower surface it enters into 
the articulation of the wrist-joint. 


Fic. 168.—Upper part 
of ulna and orbicular 
ligament. 1. Olecra- 
non. 2. Tip of coronoid 
process. 3. Orbicular 
ligament. 


Actions.—The movements taking place between the radius and 
ulna are—rotation of the former upon the latter, rotation forwards 


being termed pronation, and rotation 
backwards supination ; in the former 
the palm of the hand comes to be 
directed downwards, in the latter it 
looks upwards. In these movements 
the head of the radius turns upon its 
axis, within its orbicular ligament 
and lesser sigmoid notch of the ulna ; 
while inferiorly, the radius presents a 
concavity which moves on the rounded 
head of the ulna. The ulna also moves, 
although in much less degree, in a 
direction opposite to that of the radius ; 
this movement depends chiefly on rota- 
tion at the shoulder-joint, and to some 
extent on a laxity of the elbow-joint. 
The movements of the radius are chiefly 


ulna, 


1. Radius. 2. 
articular fibro-cartilage. 
ticular end of radius, 
brana sacciformis. 


Fic. 169.—Lower end of radius and 
with articular surfaces. 


Inter- 
4..Ar- 
5. Mem- 


Ulna. 3. 


limited by the anterior and posterior inferior ligaments ; hence 
these are not unfrequently ruptured in great muscular efforts. 

7. WRIST-JOINT.—The wrist is a condyloid articulation ; the 
articular surfaces entering into its formation being the radius and 
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triangular fibro-cartilage above, and the rounded surface of the 
scaphoid, semilunar, and cuneiform bones below ; its ligaments are 
four in number :—: 


Internal lateral, 
External lateral, 


The anterior ligament is a broad and membranous layer consist- 
ing of three fasciculi, which pass downwards and inwards between 
the anterior margin of the lower end of the radius and the scaphoid, 
semilunar, and cuneiform bones. 
It is pierced by numerous small 
openings for vessels, and has 
lying in front of it the tendons 
of the flexor profundus digito- 
rum and flexor longus pollicis. 

The posterior ligament, also 
thin and loose, passes down- 
wards and inwards between the 
posterior surface of the radius 
and the posterior surface of the 
scaphoid, semilunar, and cunei- 
form bones. 

The internal lateral liga- 
ment extends from the styloid 
process of the ulna to the cunei- 
form and pisiform bones. 

The external lateral liga- 
ment is attached by one ex-. 
tremity to the styloid process 
of the radius, and by the other 
to the side of the scaphoid bone, 
some of its fibres being pro- 


Anterior, 
Posterior, 


Fic. 170.—1. Radius. 2. Interosseous mem- 
brane. 3. Articulation between lower end 


of ulna and interarticular fibro-cartilage 
opened. 4. Space for anterior interosseous 
artery. 5. External lateral ligament of 
wrist. 6. Lower end of ulna. 7, Anterior 
ligament of wrist. 8. Internal lateral liga- 
ment of wrist. 9. Tubercle of scaphoid. 
1o. Pisiform bone. 11x. Trapezium. 12. 
Hook of unciform bone. 13. Articulation 
between trapezium and first metacarpal. 
14. Anterior ligament of carpus. 16. 
Intermetacarpal and carpo- metacarpal 
ligaments. 


longed to the trapezium and an- 
terior annular ligament. The 
radial artery rests on this liga- 
ment as it passes backwards to 
the first metacarpal space. 
Actions.— The movements 
of the wrist-joint are flexion, 
extension, adduction, abduction, 
and circwmduction: no rotation 


takes place at this joint. 

rr. oe ulnar and posterior interosseous. 

Burse.—The burs in connection with this joint chiefly take the 
form of synovial sheaths for the tendons ; those more immediately 
in relation with the ligaments are as follows :—One between the 
tendon of. the flexor longus pollicis and the anterior ligament, one 
between the flexor profundus tendons and the same ligament, a 
third of rounded form between the tendon of the flexor carpi ulnaris — 
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and the internal lateral ligament, a fourth separating the radial 
extensors from the posterior ligaments, a fifth beneath the tendons 
of the common extensor, and a sixth beneath the tendon of the 
extensor carpi ulnaris. 

8. ARTICULATIONS BETWEEN THE CARPAL BONES.—These 
are arthrodial joints, with the exception of the conjoined head of 
the os magnum and unciform, which is received into a cup formed 
by the scaphoid, semilunar, and cuneiform bone, and constitutes an 
enarthrosis. The ligaments are :— 


Dorsal, Interosseous fibro-cartilages, 
Palmar, Annular. 


The dorsal ligaments are ligamentous bands that pass trans- 
versely and longitudinally from bone to bone on the dorsal surface 
of the carpus. 

The palmar ligaments are fasciculi of the same kind, but stronger 
than the dorsal, having the like disposition on the palmar surface. 

The interosseous ligaments are fibro-cartilaginous lamelle 
situated between the adjoining bones in each range: in the upper 
range they close the upper part of the space between the scaphoid, 
semilunar, and cuneiform bones ; in the lower range they are stronger 
than in the upper, and connect the os magnum on the one side to the 
unciform, on the other to the trapezoid, leaving intervals through 
which the synovial membrane is continued to the bases of the meta- 
carpal bones. 

The anterior annular ligament is a firm ligamentous band, 
which connects the bones of the two sides of the carpus. It is 
attached by one extremity to the trapezium and scaphoid, by the 
other to the unciform process of the unciform and base of the pisi- 
form bones, and forms an arch over the anterior surface of the 
carpus, beneath which the tendons of the long flexors and the 
median nerve pass into the palm of the hand. 

The posterior annular ligament is a flattened band of fibrous 
tissue about half an inch in breadth, passing across from the lower 
end and styloid process of the radius to the cuneiform, pisiform, 
and base of the fifth metacarpal. It assists the posterior ligament 
of the wrist-joint in binding the} hand to the forearm, and in carry- 
ing the hand with the radius in pronation. A more complete de- 
scription of this ligament and the preceding will be found in the 
section on the muscles and fasciz. 

The articulation of the pisiform bone with the cuneiform is 
provided with a separate synovial membrane, protected by fasciculi 
of ligamentous fibres, which form a kind of capsule around the 
joint, and are inserted into the cuneiform bone. This bone is also 
connected with the unciform and base of the metacarpal of the little 
finger by two strong fibrous bands. 

Synovial Cavities.—There are five synovial cavities between the 
articulations of the carpus :— 

The first is situated between the lower end of the ulna and the 
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interarticular fibro-cartilage ; it has been described above, and is 
called sacciform, on account of forming a sacculus between the ulna 
and radius. 

The second is situated between the lower surface of the radius and 
interarticular fibro-cartilage above, and the first range of bones of the 
carpus below. 

The third, the most extensive of the synovial cavities of the wrist, is 
situated between the two rows of carpal bones, and passes between the 
bones of the first and between those of the second range, also between 
the carpal extremities of the four metacarpal bones of the fingers. 

The fourth is the synovial cavity of the articulation of the meta- 
carpal bone of the thumb with the trapezium. 

The jifth is situated between the pisiform and cuneiform bones, 

Actions.—Very little movement exists between the bones in each 
range, but more is permitted between the two ranges. The most 
important movements are flexion and extension, but there is also 
a slight amount of lateral motion and of rotation in the medio-carpal 
articulation. The rotation takes place by the head of the os magnum 
and upper outer angle of the unciform moving in the socket formed 
by the three outer bones of the first row, together with some gliding 
backwards and forwards of the trapezium and trapezoid on the 
scaphoid. 

‘i CARPO-METACARPAL ARTICULATIONS.—The second row of 
bones of the carpus articulates with the metacarpal bones of the 


Fic. 171.—Diagram showing the 
disposition of the chief synovial 
membranes ‘of the wrist-joint. 
1. Sacciform membrane. II. 
Second synovial cavity. 111, Third 
or large synovial cavity. Iv. 
Synovial cavity between the 
trapezium and metacarpal bone 


bone is here omitted. 1. Radius. 
2. Ulna. 3. Internal lateral liga- 
ment. 4. External lateral liga- 
ment. 5. Cuneiform bone. 6. 
Semilunar. 7. Scaphoid. 8, Un- 
ciform., 9. Os magnum. 1o, 'l'ra- 
pezoid. 11. Trapezium., 12. In- 
terarticular fibro-cartilage. 13. 
Metacarpal bone of thumb. 14. 
Metacarpal of little finger. -+ In- 
terosseous metacarpal ligaments. 
Interosseous ligaments are also 
seen connecting the bones of each 
row of the carpus. 


four fingers by dorsal and palmar ligaments ; and the metacarpal 
bone of the thumb with the trapezium by a capsular ligament. 
There is also in the carpo-metacarpal articulation a thin interosseous 
band, which passes from the ulnar edge of the os magnum to the - 


of thumb. That of the pisiform | 
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base of the third and fourth metacarpal bones at their point of 
connection. 

The dorsal ligaments are strong fasciculi which pass from the 
second range of carpal to the metacarpal bones ; with the exception 
of the little finger there are two fasciculi to each bone, namely, to 
the index finger, one each from the trapezium and trapezoid ; to the 
middle finger, one each from the trapezoid and os magnum ; to the 
ring finger, one each from the os magnum and unciform ; and to the 
little finger, one from the unciform. 

The palmar ligaments are thin fasciculi arranged according to 
the same plan on the palmar surface, but the third metacarpal has 
three slips, one from the ridge on the trapezium, one from the os 
magnum, and one from the unciform. 

The synovial cavity is a continuation of the great synovial 

_ eavity of the two rows of carpal bones. 

The capsular ligament of the thumb is one of the three true 
capsular ligaments of the skeleton ; the other two being the shoulder 
and hip. The articulation has a special synovial membrane. 

The metacarpal bones of the four fingers are firmly connected 
at their bases by means of dorsal and palmar ligaments, which extend 
transversely from one bone to the other, and by interosseous liga- 
ments which pass between their contiguous surfaces. Their lateral 
articular facets are lined by a reflection of the great synovial mem- 
brane of the two rows of carpal bones. 

Actions.—The movements of the metacarpal on the carpal bones 
are restricted to a slight degree of gliding motion, with the excep- 
tion of the articulation of the metacarpal bone of the thumb with 
the trapezium. In the latter, the movements are flexion, extension, 
adduction, abduction, and circumduction. 

10. METACARPO-PHALANGEAL ARTICULATIONS.—The meta- 
carpo-phalangeal articulation is a condyloid joint ; and its ligaments 
four in number :— 


Anterior, Two lateral, Transverse. 


The anterior ligaments (glenoid), thick and fibro-cartilaginous, 
form part of the articulating surface of the joints. They are grooved 
on their palmar surface for the lodgment of the flexor tendons, arid 
by their deep aspect form part of the articular surface for the head 
of the metacarpal bone. At each side they are continuous with the 
lateral ligaments. : 

The lateral ligaments are strong narrow fasciculi, holding the 
bones together at each side. 

_ ‘The transverse ligament is a strong ligamentous band passing 
across the heads of the metacarpal -bones of the four fingers, and 
connected with the anterior ligaments. : 

_ The expansion of the extensor tendon over the back of the fingers 
_ takes the place and performs the office of a posterior ligament. 

t Actions,—The chief motions which this articulation admits of 
;, 0 
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are flexion and extension. When the finger is extended the lateral 
ligaments are in a condition of relaxation, and adduction, abduction, 
and circumduction take place ; when, however, the finger is flexed, 


Fic. 172. — Lateral 
and anterior liga- 
ments of meta- 
ca - phalangeal 
and interphalan- 
geal joints ; show- 
ing their condition 
during _ flexion. 
1, 1, 1. Posterior 
part of lateral 
ligaments tense. 
2, 2, 2. Anterior 
ligaments. 3, 3, 3. 
Anterior part of 
lateral ligaments 
relaxed. 


these ligaments become tense and all lateral movement is pre- 
vented. 

11, ARTICULATIONS OF THE PHALANGES.—These articulations 
are ginglymus joints ; and furnished with three ligaments :— 


Anterior, Two lateral. 


The anterior ligament, firm and fibro-cartilaginous, forms part 
of the articular surface for the head of the phalanges ; while exter- 
nally it is grooved for the reception of the flexor tendons. 

The lateral ligaments are very strong, and the principal bond 
of connection between the bones. 

The extensor tendon takes the place and performs the office of 
a posterior ligament. 

Actions.—The movements of the phalangeal joints are flexion 
and extension, these movements being more free between the first 
and second than between the second and third. 


LIGAMENTS OF THE LOWER EXTREMITY. 


The ligaments of the lower extremity, like those of the upper, 
may be arranged in the order of the joints to which they belong ; 
these are :— 

. Hip-joint. 

Knee-joint. 

. Articulations between the tibia’and fibula, 
. Ankle-joint. 

. Articulations of the tarsal bones. 

. Tarso-metatarsal articulations. 

. Metatarso-phalangeal articulations. 

. Articulations of the phalanges, 


1. HIP-JOINT.—The articulation of the head of the femur with 
the acetabulum constitutes an enarthrosis, or ball-and-socket joint. 
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The articular surfaces are—the cup-shaped cavity of the acetabu- 
lum and the rounded head of the femur; the ligaments are five 
in number, viz. :— 
Capsular, Teres, 
Tlio-femoral, Cotyloid, N 
Transverse. 


The capsular ligament (Fig. 160, 8) is a strong ligamentous capsule 
embracing the acetabulum superiorly, the neck of the femur below, 
and connecting the two bones firmly together. The pelvic origin of 
the fibres extends superiorly as high as the base of the anterior 
inferior iliac spine, posteriorly it is connected with the ilium and 
ischium only a few lines from the margin of the acetabulum, 
inferiorly it is attached to the outer lip of the groove between the 
ischial tuberosity and acetabulum, while in front it springs from the 
transverse ligament, the pubes near the notch, and the pectineal 
eminence. On the femur the capsule gets attached in front to the 
spiral line, above to the base of the great trochanter, behind to the 
junction of the middle and outer thirds of the neck, and reaches 

elow to within three-quarters of an inch of the lesser trochanter. 
The capsule is composed of longitudinal and circular fibres; the 
former are chiefly found on the front, and the latter are most 
numerous on the back. The longitudinal fibres at the back of the 
capsule are almost entirely confined to the surface next the synovial 
membrane ; after running outwards for some distance they are re- 
flected along the neck of the femur to the articular margin ; from 
their close connection with the bone they often prevent the separa- 
tion of the fragments in intracapsular fracture of the neck, and have 
received the name of retinacula. The capsule receives strengthening 
bands from the tendons of the rectus, ilio-psoas, gluteus minimus, 
and obturator externus. 

The ilio-femoral ligament is the chief accessory band of the 
eapsule. It is placed anteriorly, and is connected above with the 
ilium immediately below and behind the anterior inferior spine ; it 
is attached below to the front of the great trochanter and spiral line 
as far as the inner border of the shaft of the femur. The fibres at the 
inner and outer borders of this ligament are thicker than the middle 
ones, and as they diverge from each other they present the appear- 
ance of an inverted Y ; hence this ligament has been described by 
Bigelow under the name of the Y-shaped ligament: it must, how- 
ever, be borne in mind that the interspace between the two limbs is 
filled in by radiating fibres, so that strictly no true Y-shaped liga- 
ment exists. Other accessory bands of fibres exist on the superior, 
inferior, and anterior aspects of the capsule ; these have been named 
respectively, tio-trochanteric, ischio-capsulur, and pubo-femoral liga- 

ents. 

_ The ligamentum teres (Fig. 161, 7), triangular in shape, is attached 
‘around apex to the depression just below the middle of the head 
the femur, and by its base, which separates into two fasciculi, into 
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the borders of the notch of the acetabulum, where it is connected 
with the transverse ligament. It is formed by a fasciculus of fibres 
of variable size, surrounded by synovial membrane ; sometimes the 
synovial membrane is present without the fibres, or the ligament is 
wholly absent. The round ligament limits adduction in the flexed 
position, and thus resists dislocation of the head of the femur on to 
the dorsum of the ilium ; it also limits external rotation when the 
limb is partly flexed. 

The cotyloid ligament (Fig. 161, 6) is a prismoid cord of fibro- 
cartilage, attached around the margin of the acetabulum, and serving 
to deepen that cavity and protect its edges. It is thicker at the 
upper and posterior border of the acetabulum than in front, is 
inclined inwards towards the acetabulum, and consists of fibres 
which arise from.the whole circumference of the brim, and interlace 
with each other at acute angles. 

The transverse ligament is a strong fasciculus of ligamentous 
fibres, continuous with the cotyloid ligament, and stretching across 
the notch of the acetabulum. It converts the notch into a foramen, 
through which the articular branches of the internal circumflex and 
obturator artery enter the joint. 

The fossa at the bottom of the acetabulum is filled with a mass 
of fat, covered by synovial membrane, which serves as an elastic 
cushion for the head of the bone during its movements. This was 
described by Havers as the synovial gland. 

The synovial membrane is extensive; it commences at the 
margin of the head of the femur, and is continued around the liga- 
mentum teres to the acetabulum, whence it is reflected on the inner 
surface of the capsular ligament back to the head of the bone. | 

Capsular Muscles.—The muscles immediately surrounding and 
in contact with the hip-joint are—in front, psoas and iliacus, sepa- 
rated from the capsular ligament by a large synovial bursa ; above, 
short head of the rectus and gluteus minimus; behind, pyrifor- 
mis, gemellus superior, obturator internus, gemellus inferior, and 
quadratus femoris; and at the inner side, obturator externus 
and pectineus. 

Actions.—The movements of the hip-joint are very extensive ; 
they are flexion, eatension, adduction, abduction, circumduction, and 
rotation. When the knee is flexed, flexion of the hip-joint i 
limited only by the contact of the thigh with the abdominal wall 
but when the knee is extended the ham-string muscles check the 
movement in most persons when the leg forms an angle of 75° 
with the body. Extension is checked by the ilio-femoral ligament ; 
rotation outwards by the outer part of the ilio-femoral ligament 
and ligamentum teres ; rotation inwards by the back part of th 
capsule, the ischio-capsular ligament, and the muscles at the bac 
of the joint. Adduction is limited by the ilio-femoral ligamen 
and upper part of capsule; abduction by the pubo-femoral ban 
and lower part of capsule, 

Nerve-supply. — Obturator, accessory obturator, and anteri 
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erural from the lumbar plexus; branches of the great sciatic, and 
of the nerve to the quadratus femoris, from the sacral plexus. — 
Bursze.—Nine burse are found in the neighbourhood of the hip- 
joint, five in front and four behind. Those on the front are as 
follows :—One of large size between the ilio-psoas tendon and the 
capsule, which often communicates with the cavity of the joint; 
another between the tendon of the gluteus medius and the great 
trochanter ; a third between the gluteus minimus and the great 
trochanter ; a fourth between the gluteus maximus and vastus ex- 
ternus ; and a fifth of large size and often multilocular between the 
luteus maximus and great trochanter. The burse situated at the 
ck of the joint are :—One beneath the tendon of the obturator 
externus, another between the quadratus femoris and great tro- 
chanter, a third between the capsule and common tendon of the 
obturator internus and gemelli, and a fourth between the quadratus 
femoris, obturator externus, and the back part of the capsule. 
2. KNEE-JOINT.—The knee is a ginglymus articulation of large 
size, and provided with numerous ligaments; the latter may be 
divided into an external and an internal set. 


Anterior or ligamentum patelle, 
Posterior or ligamentum posticum Winslowii, 
External ligaments.4 Internal lateral, 
Two external lateral, 
Capsular ligament, 
Anterior or external crucial, 
Posterior or internal crucial, 
Transverse, 
Coronary, 
Ligamentum mucosum, 
Two ligamenta alaria, 
Two semilunar fibro-cartilages, 
Synovial membrane. 


Internal ligaments. 
false ligaments. 


The anterior ligament, or ligamentum patella, is tlie prolonga- 
tion of the tendon of the extensor muscles of the thigh downwards 
to the tubercle of the tibia. Between the upper part of this liga- 
ment and the knee-joint a pad of fat is placed, and between its 
lower part and the tibia there is a synovial bursa. 

The posterior ligament, or ligamentum posticum Winslowii, 
is a broad expansion of ligamentous fibres, which covers the whole 
of the posterior aspect of the joint. It is divisible into two lateral 
portions, which invest the condyles of the femur, and a central 
See which is depressed, and formed by the interlacement of 

ciculi passing in different directions. The strongest of these 
fasciculi is derived from the tendon of the semi-membranosus, and 
passes obliquely upwards and outwards from the posterior part of 
the inner tuberosity of the tibia to the external condyle of the femur. 


‘ 


Other accessory fasciculi are given off by the tendon of the popliteus 
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and heads of the gastrocnemius. The middle portion of the liga- 
ment supports the popliteal artery and vein, and is perforated by 
several openings for the passage of branches of the azygos articular 
artery and the nerves of the joint. 

The internal lateral ligament is a broad and trapezoid layer of 
ligamentous fibres attached above to the tubercle on the internal 

—~ condyle of the femur, and below 

to the inner tuberosity and upper 
part of the shaft of the tibia. It 
is intimately connected with the 
edge of the internal semilunar 
cartilage and with the coronary 
ligament, and by its posterior 
edge becomes blended with the 
ligament of Winslow. It is 
crossed at its lower part by the 
tendons of the sartorius, gracilis, 
and semi-tendinosus, from which 
it is separated by a synovial 
bursa, and has passing beneath 
it the anterior slip of the semi- 
membranosus tendon and the in- 
ferior internal articular artery. 

External Lateral Ligaments. 
—The long external lateral liga- 
ment is a strong and round cord, — 
which descends from the pos- 
terior part of the tubercle on the 
external condyle of the femur to — 
the outer part of the head of the 
fibula. It is covered in by the 
tendon of the biceps, and has 
passing beneath it the tendon of 


ZLib 


Fic. 173.—Anterior view of the ligaments 


of the knee-joint. 1. Ligamentum pa- 
tell. 2. Patella covered by ligamentous 
fibres. 3. Tubercle of tibia. 4. Tendon 
of rectus. 5. Long external lateral liga- 
ment. 6,6. Internal lateral ligament. 7. 
Head of fibula. 8. Insertion of sartorius. 
g. Tendon of popliteus. 10. Insertion of 
gracilis. 11. Tendon of adductor magnus 
prolonged into internal lateral ligament. 
12. Insertion of semi-tendinosus. 


origin of the popliteus muscle, 
and the inferior external arti- 
cular artery. 

The short external lateral 
ligament is an irregular fasci- 
culus situated behind the pre- 
ceding, arising from the external 
condyle near the origin of the 
head of the gastrocnemius muscle, 
and inserted into the middle of 


the outer surface of the head of the fibula. It is firmly connected 
with the external semilunar fibro-cartilage, and appears principally 
intended to connect that cartilage with the fibula: sometimes it i 
lost superiorly in the capsular ligament without reaching the femur 

The capsular ligament consists of thin fibres which fill up the 
interval left between the patella in the centre and the lateral liga- 
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ments on each side ; the fibres are attached above to the margin of 
the articular surface of the femur, and to the upper edge and lateral 
margins of the patella, while they are inserted below into the inner 


and outer tuberosities of the tibia. 


with the lateral expansions of the 
tendons of the vastus externus, 
vastus internus, and crureus, and 
receive additional fibres from 
the tendons of the biceps, semi- 
tendinosus, and sartorius. 

The true ligaments within the 
joint are the crucial, transverse, 
and coronary. 

The anterior or external 
crucial ligament arises from 
the depression on the head of 
the tibia in front of the spinous 
process, and passes upwards and 
backwards to be inserted into 
the inner surface of the outer 
condyle of the femur, as far 
back as its posterior border. It 
is smaller than the posterior. 

The posterior or internal 
crucial ligament arises from 
the depression on the head of 
the tibia behind the spinous 
process, and passes upwards and 
forwards to be inserted into the 
intercondylar hollow, and outer 
surface of the inner condyle of 
the femur. This ligament is 
less oblique and larger than the 
anterior. The anterior crucial 
ligament limits extension, and 
the posterior limits flexion ; they 
also limit rotation when the leg 
is flexed. 

The transverse ligament is 
a small slip of fibres which 
extends transversely from the 
external semilunar fibro-carti- 
_ lage, near its anterior extremity, 
to the anterior convexity of the 
internal cartilage. 


They are intimately connected 


Fria. 174.—Posterior view of the ligaments of 


the knee-joint. 1, x. Internal lateral liga- 
ment. 2. Long external lateral ligament. 
3. Tendon of semi-membranosus. 4, 4. 
Popliteus. 5, 5. Prolongations of tendon 
of semi-membranosus, 6. Outer head of 
gastrocnemius. 7. Inner head of gastroc- 
nemius. 8, 15. Posterior ligament (of 
Winslow). 9. Opening in capsule. 1o. 
Posterior superior tibio-fibular ligament. 
iz. Tendon of adductor magnus. 12, 
Tendon of biceps. 13. Prolongation from 
tendon of semi-membranosus to posterior 
ligament. 


The coronary ligaments are the short fibres by which the convex 
borders of the semilunar cartilages are connected to the head of the 
tibia and ligaments surrounding the joint. 

The semilunar fibro-cartilages are two falciform plates of fibro- 
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cartilage, situated on the head of the tibia around its margin, and 
serving to deepen the surface of articulation for the condyles of the 
femur. They are thick along their convex border ; thin and sharp 
along their concave edge. ach cartilage covers about two-thirds of 
the corresponding articular surface of the tibia, leaving the inner 
third uncovered ; both surfaces are covered by synovial membrane. 
The internal semilunar fibro-cartilage forms an oval cup for 
the reception of the internal condyle of the femur: it is connected 
by its convex border with the head of the tibia and internal and 
posterior ligaments, by means of its coronary ligament ; and by its 
two extremities is firmly implanted into the depression before and 
behind the spinous process. The external semilunar fibro-carti- 
lage bounds a circular fossa for the external condyle ; it is connected 
by its convex bor- 


Fic. 175.—The right knee-joint der with the head 


laid open from the front in 


order to show the internal 
ligaments. 1. Cartilaginous 
surface of the lower extremity 
of the femur; the figure 5 rests 
on the external, the figure 3 
on the internal, condyle. 2. 
Anterior crucial ligament. 
3. Posterior crucial ligament. 
4. Transverse ligament. 5. 
Attachment of the ligamen- 
tum mucosum; the rest has 
been removed. 6. Internal 


of the tibia, and 
to the external 
and posterior liga- 
ments by its coro- 
nary ligament ; by 
its two extremi- 
ties it is inserted 
intothedepression 
between the two 


semilunar fibro-cartilage. 7. 
External fibro-cartilage. 8. 
Part of the ligamentum patel- 
le turned down. g. Bursa 
situated between the liga- 
mentum patelle and the head 
of the tibia, laid open. ro. 
Antero-superior tibio-fibular 
ligament. xz. Interosseous 
membrane. 


projections which 
constitute the 
x see process of 
the tibia; being 
placed between 
the attached ends 
of the internal 
cartilage. The 
two extremities of the external cartilage, being inserted into the 
same fossa, form an almost complete circle, and the cartilage, being 
somewhat broader than the internal, covers more of the articular 
surface of the tibia. 

The external semilunar fibro-cartilage, besides giving off a fasci- 
culus from its anterior border to constitute the transverse ligament, 
is continuous by some of its fibres with the extremity of the ante- 
rior crucial ligament : posteriorly it divides into three slips; one, 
a strong cord, ascends obliquely forwards to be inserted into the 
anterior part of the inner condyle of the femur in front of the pos- 
terior crucial ligament ; another is the fasciculus of insertion into 
the fossa of the spinous process; while the third, of small size, 
is continuous with the posterior part of the anterior crucial liga- 
ment. 

The ligamentum mucosum is a slender conical process of synovial 
membrane enclosing a few ligamentous fibres which proceed from 
the transverse ligament. It is connected, by its apex, with the 
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anterior part of the condylar notch, and, by its base, is lost in the 
mass of fat which projects into the joint beneath the patella. 

The alar ligaments are two fringed folds of synovial membrane, 
extending from the ligamentum mucosum, along the edges of the 
mass of fat, to the sides of the patella. 

The synovial membrane of the knee-joint is by far the most 
extensive in the body. It commences near the margins of the carti- 
laginous surfaces of the condyles of the femur, it covers both surfaces 
of the semilunar fibro-cartilages, and is reflected upon the crucial 
ligaments, and inner surface of the ligaments which form the cireum- 
ference of the joint. On each side of the patella it lines the capsular 


Fic. 176.—-Longitudinal section of the left knee- 
joint, showing the reflections of its synovial 
membrane. 1. Cancellous structure of the - 
lower part of the femur. 2. Tendon of the 
extensor muscles of the leg. 3. Patella. 
4. Ligamentum patelle. 5. Cancellous struc- 
ture of the head of the tibia. 6. A bursa 
situated between the ligamentum patelle 
and head of the tibia. 7. Mass of fat project- 
ing into the cavity of the joint below the 
patella. ** The synovial membrane. 8. The 
pouch of synovial membrane which ascends 
between the tendon of the extensor muscles 
of the leg and front of the lower extremity 
of the femur. 9. One of the alar ligaments; 
the other has been removed with the opposite 
section. 10. Ligamentum mucosum left en- 
tire; the section being made to its inner side. 
11. Anterior or external crucial ligament. 
12. Posterior ligament. 


ligament, and forms a pouch of considerable size between the extensor 
tendon and front of the femur; it passes upwards for fully two 
inches above the patella, and is supported and raised during the 
movements of the limb by a small muscle, the suberwreus, which is 
inserted into it. It also forms the folds in the interior of the joint, 
called “ligamentum mucosum ” and “ligamenta alaria.” 

Between the ligamentum patelle and synovial membrane is a 
considerable mass of fat, which presses the membrane towards the 
interior of the joint, and occupies the fossa between the condyles. 

Actions.—The knee-joint is one of the strongest of the articula- 
tions of the body, while, at the same time, it admits of the most 
perfect degree of movement in the direction of flexion and extension. 
During flexion the articular surface of the tibia glides forward 
on the condyles of the femur ; the lateral ligaments, the posterior 
ligament, and the anterior crucial ligament are relaxed ; while the 
ligamentum patelle being on the stretch, serves to press the adipose 
mass behind it into the vacuity formed in the front of the joint. In 
complete flexion the posterior crucial ligament is rendered tense, 
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but flexion is also limited during life by the contact of the leg with 
the thigh. In complete extension all the ligaments are put on the 
stretch, with the exception of the ligamentum patelle and the 
posterior crucial ligament. In the movements of flexion and ex- 
tension the patella in turn presents to the femoral surface each 
of the three facets into which the condylar surfaces of that bone 
are divided, this coaptation being associated with gliding. At the 
termination of the act of flexion the patella rests with its inner 
vertical facet (seventh facet) against the outer part of the internal 
condyle, and its upper and outer facet against the front of the 
external condyle. At the end of extension the external condyle 
reaches its resting position before the internal, so that the latter 
continues to move backwards, thus rotating the femur inwards 
upon the tibia. When the knee is semi-flexed, a partial degree of 
rotation is permitted. 

Burse.—The burs in the neighbourhood of the knee-joint are 
numerous and important ; three large ones are placed in front, and 
numerous small ones at the back of the joint. Those in front are 
—first, one, large and superficial, placed between the patella and 
subcutaneous tissue, it is this which becomes enlarged in the disease 
known as “housemaid’s knee ;” second, one between the common 
extensor tendon and the lower part of the shaft of the femur, it 
frequently communicates with the synovial pouch of the joint ; the 
third is placed between the ligamentum patelle and the head of the 
tibia ; it also, sometimes, communicates with the cavity of the joint. 
The burse at the back of the joint are chiefly connected with the 
tendons of muscles ; the most important are the following :—One 
placed between the tendons of the semi-membranosus and inner head 
of the gastrocnemius and the internal condyle; this is the largest 
bursa in the popliteal region, and extends from the posterior in- 
ferior part of the internal condyle to the back of the inner tubero- 
sity of the tibia as low down as the upper border of the popliteus 
muscle. A second bursa lies between the anterior surface of the 
semi-membranosus tendon and the inner tuberosity of the tibia. 
Other burs exist, between the tendon of the popliteus and the 
external lateral ligament, between the same tendon and the outer 
tuberosity of the tibia, between the tendon of the biceps and the 
external lateral ligament, and beneath the outer head of the gas- 
trocnemius. 

Nerve-supply.—Branches of the obturator, anterior crural, ex-— 
ternal and internal popliteal. | 

3. ARTICULATIONS BETWEEN THE TIBIA AND FIBULA.—The 
tibia and fibula are held firmly connected by means of seven liga-— 
ments, namely : — 


Anterior Anterior 
‘ah bove. Pe A 
Posterior, fa nf Posterior, below. 
b 
Interosseous membrane, Tittin inh 


Interosseous inferior, 


TIBIO-FIBULAR ARTICULATIONS. 
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The anterior superior tibio-fibular ligament is a strong fasci- 
culus of parallel fibres passing obliquely downwards and outwards 
from the outer tuberosity of the tibia to the anterior surface of the 


head of the fibula. 


The posterior superior tibio-fibular ligament, thicker and 
stronger than the anterior, is disposed in a similar manner on the 


posterior surface of the joint. 
popliteus. 


It is covered by the tendon of the 


Within the articulation there is a synovial membrane which is 


sometimes continuous with that of the knee-joint. 


The interosseous membrane is a broad layer of aponeurotic 
fibres which pass obliquely downwards and outwards, from the 


sharp ridge on the tibia to the 
inner edge of the fibula, and are 
crossed by a few fibres taking the 
opposite direction. The liga- 
ment is deficient above, leaving 
a considerable interval between 
the bones, through which the 
anterior tibial artery takes its 
course forward to the anterior 
aspect of the leg; and _per- 
forated below, near its lower 
third, for the anterior peroneal 
artery and vein. 

The interosseous membrane 
is in relation, in front, with the 
tibialis anticus, extensor longus 


Fic. 177.—Posterior 
view of the ankle- 
joint. x1. Lower 
part of the in- 
terosseous mem- 
brane. 2. Poste- 
ro-inferior tibio- 
fibular ligament. 
3. Transverse liga- 
ment. 4. Internal 
lateral ligament. 
5. Posterior fasci- 
culus of the exter- 
nal lateral _liga- 
ment. 6. Middle 
fasciculus of the 
external lateral 
ligament. 7. Syn- 
ovial membrane 
of the ankle-joint. 
8. Posterior tube- 


rosity of the os 


digitorum, extensor proprius calcite: 


hallucis, anterior tibial vessels 

and nerve, and anterior peroneal artery ; behind, with the tibialis 
posticus, flexor longus hallucis, flexor longus digitorum, and posterior 
peroneal artery. 

The inferior interosseous ligament consists of short and strong 
fibres, which hold the bones firmly together inferiorly, where they 
are nearly in contact ; it is continuous above with the interosseous 
membrane. This articulation is so firm, that the fibula is broken 
when an attempt is made to rupture the ligament. 

The anterior inferior tibio-fibular ligament is a broad band, 
consisting of two fasciculi of parallel fibres which pass obliquely 
across the anterior aspect of the articulation of the two bones at 
their inferior extremity, from tibia to fibula. 

The posterior inferior tibio-fibular ligament is a similar band 
on the posterior surface of the articulation. Both ligaments project 
somewhat below the margin of the bones, and serve to deepen the 
cavity of articulation with the astragalus. 

The transverse ligament is a narrow band of ligamentous fibres, 
continuous with the preceding, and passing transversely across the 
back of the ankle-joint between the two malleoli. 
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The synovial membrane of the inferior tibio-fibular articulation 
is a fold of the synovial membrane of the ankle-joint, reflected 
upwards for a short distance between the two bones, 

Actions.—Between the tibia and fibula there exists a slight 
degree of movement, which is calculated to enable the latter to resist 
injury by yielding for a trifling extent to forcible pressure. 

4. ANKLE-JOINT.—The ankle is a ginglymus articulation ; the 
surfaces entering into its formation are the under surface of the 
tibia with its malleolus and the malleolus of the fibula, above ; and 
the surface of the astragalus with its two lateral facets, below. The 
ligaments are four in number :— 


Anterior, External lateral, 
Internal lateral, Posterior. 


The anterior ligament is a thin membranous layer, passing from 
the margin of the tibia to the astragalus in front of its articular sur- 


Fic. 178.—Ligaments of inner side of ankle and foot. 1, 2, 3, 4. Different parts of 
internal lateral ligament of ankle. 5, 6. Inferior caleaneo-scaphoid ligament. 7. 
Internal ligament between internal cuneiform and first metatarsal. 8. Ligament 
between the scaphoid and internal cuneiform. 9. Inferior ligament between 
internal cuneiform and first metatarsal. 10. Inferior ligament of first metatarso- 
phalangeal joint. 


face. It is in relation, in front, with the tendons of the extensors of 
the great and lesser toes, tibialis anticus, peroneus tertius, and ante- 
rior tibial vessels and nerves, Posteriorly it lies in contact with a 
stratum of extra-synovial adipose tissue and the synovial membrane. 
The internal lateral or deltoid ligament is a triangular layer 
of fibres, attached superiorly, by its apex, to the internal malleolus ; 
inferiorly, by an expanded base, to the astragalus, os calcis, and 
scaphoid bones. Beneath the superficial layer of this ligament is 
a stronger and thicker fasciculus, which connects the apex of the 
internal malleolus with the side of the astragalus. 
The internal lateral ligament is covered in and partly concealed 
by the tendon of the tibialis posticus, and, at its posterior part, is in 


’ 
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relation with the tendon of the flexor longus digitorum and flexor 
longus hallucis, 

The external lateral ligament consists of three strong fasciculi, 
which proceed from the inner side of the external malleolus, and 
radiate in three different directions. The anterior fasciculus passes 
forward, to be attached to the astragalus ; the posterior, backward, to 
be connected with the astragalus posteriorly ; and the middle, longer 
than the other two, descends to be inserted into the outer side of the 
os calcis. 

The posterior ligament consists of a few scattered and thin 
fibres which are attached above to the external malleolus, the back 
part of the lower end of the tibia, and to the posterior inferior tibio- 
fibular ligament, and below to the posterior surface of the astragalus, 
from the external to the internal lateral ligaments. 

The synovial membrane is reflected upon the anterior and lateral 


Fic. 179.—Ligaments of outer side of ankle and foot. 1. Anterior-inferior tibio- 
fibular ligament. 2. Middle fasciculus of external lateral ligament of ankle. 
3. Anterior fasciculus, 4, External calcaneo-astragaloid ligament. 5. External 
ealeaneo-scaphoid ligament, 6. Interosseous calcaneo-astragaloid ligament. 7. 
Superior astragalo-scaphoid ligament. 8. External calcaneo-cuboid ligament. 
g. Superior scapho-cuneiform ligament. 10. Internal calcaneo-cuboid ligament. 
11. Dorsal ligament between external and middle cuneiform. 12. Dorsal ligament 
between scaphoid and cuboid. 13. Dorsal ligament between external cuneiform 
and third metatarsal. 14. Dorsal ligament between cuboid and fifth metatarsal. 
15. Dorsal ligament between middle cuneiform and second metatarsal. 16. Dorsal 
ligament between cubvid and third and fourth metatarsals. 17, 18, 19, 20. Dorsal 
ligaments between bases of metatarsal bones. 


ligaments, and on the transverse and posterior ligaments behind ; it 
also sends a fold upwards between the tibia and fibula. 
Actions.—The movements are mainly those of flexionand extension, 
the latter being accompanied by a slight inward movement of the 
toes, in consequence of the outer border of the articular surface of 
the astragalus being longer than the inner. Both the cupped lower 
end of the tibia and the corresponding surface of the astragalus 
are wider in front than behind ; hence, in complete extension the 
narrow part of the latter comes to occupy the wide part of the former, 
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and a limited degree of lateral motion is thus allowed ; in flexion, 
on the other hand, they fit accurately to each other, thus securing 
that fixation so necessary to the erect posture. 

Bursz.—The burse in connection with the ankle-joint are chiefly 
of the ensheathing or vaginal variety, and are continued for some 
distance along the tendons on the front and back of the joint. The 
annular ligament binding down the tendons in front of the joint 
is divided into three compartments, each of which has its special 
synovial sheath. The first gives passage to the tibialis anticus, the 
second to the extensor longus hallucis, and the third is common to 
the extensor longus digitorum and peroneus tertius. Behind the 
ankle there is a bursa common to the two peronei muscles, one in 
the course of the flexor longus digitorum, and one in that of the 
tibialis posticus, 

Nerve-supply.—Branches of the anterior and posterior tibial 
nerves. 

5. ARTICULATION OF THE TARSAL BONES.—'The ligaments 
which connect the seven bones of the tarsus to each other are of 
three kinds :— 


Dorsal, Plantar, Interosseous. 


The dorsal ligaments are small fasciculi of parallel fibres, which 
pass from each bone to all the neighbouring font with which it 
articulates. The only dorsal ligaments deserving of particular men- 
tion are the external and posterior astragalo-calcaneal, which, 
with the interosseous ligament, complete the articulation of the astra- 
galus with the os calcis ; the superior and internal caleaneo-cuboid 
ligaments ; and the ent | astragalo-scaphoid ligament. The 
internal calcaneo-cuboid, and superior calcaneo-scaphoid ligament, 
which are closely united posteriorly in the deep groove which inter- 
venes between the astragalus and os calcis, separate anteriorly to 
reach their respective bones ; they form the principal bond of con- 
nection between the first and second range of bones of the foot. It 
is the division of this portion of these ligaments that demands the 
careful attention of the oe in performing Chopart’s operation. 

The plantar ligaments have the same disposition on the plantar 
surface of the foot; three of them, however, are of large size, and 
have especial names, viz., the 


Calceaneo-scaphoid, 
Long calcaneo-cuboid, 
Short caleaneo-cuboid. 


The inferior calcaneo-scaphoid ligament is a broad and fibro- 
cartilaginous band of ligament which passes forward from the an- 
terior and inner border of the os calcis to the edge of the scaphoid 
bone. Besides connecting the os calcis and scaphoid, it supports 
the astragalus, and forms part of the cavity in which the rounded 
head of the latter bone is.received. It is lined on its upper surface 
by the synovial membrane of the astragalo-scaphoid articulation. 
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This ligament is the main support of the arch of the foot, and is 
sometimes called the “spring” ligament ; it is braced up by the 
tendon of the tibialis posticus, which runs beneath it. 

The firm connection of the os calcis with the scaphoid bone, and 
the feebleness of the astragalo-scaphoid articulation, are conditions 
favourable to the occasional dislocation of the head of the astragalus. 

The long calcaneo-cuboid ligament or ligamentum longum 
plantz isa long band of ligamentous fibres, which proceeds from the 
under surface of the os calcis to the rough surface on the under part 


Fic. 180.—Ligaments of the sole of 
the foot. x. Point of attachment 
of tendon Achilles. 2. Internal 
malleolus. 3. Posterior tuberosity 
of os calcis. 4. Posterior part of 
astragalus. 5. External tubercle 
on under surface of os calcis. 6. 
Posterior calcaneo-astragaloid liga- 
ment. 7. Internal tubercle of os 
ealcis. 8 and 12. Internal lateral 
ligament. 9. Long plantar liga- 
ment. ro. Groove on sustentaculum 
tali for flexor proprius hallucis. 11 
and 16. Short plantar ligament. 
13 and 23. Tendon of peroneus 
longus. 14. Inferior calcaneo- 
scaphoid ligament. 15 and 25. 
Sheath of peroneus longus. 17. 
Plantar ligament between fourth 
and fifth metatarsals. 18. Tubercle 
of scaphoid. rg. Plantar ligament 
between third and fourth meta- 
tarsals. 20. Plantar ligament be- 
tween scaphoid and internal cunei- 
form. 21. Fifth metatarsal. 22. 
Internal cuneiform. 24. First meta- 
tarsal. 
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of the cuboid bone, its fibres being continued onwards to the base of 
the second, third, and fourth metatarsal bones. 
This ligament forms the inferior boundary of the canal in the 
-euboid bone, through which the tendon of the peroneus longus 
passes to its insertion into the base of the metatarsal bone of the 
great toe. 
_ ‘The short caleaneo-cuboid or ligamentum breve plante is 
situated closer to the bones than the long plantar ligament, from 
which it is separated by adipose tissue ; it is broad and extensive, 
and ties the under part of the os calcis and cuboid bone firmly 
together. ; 
_ The interosseous ligaments are five in number ; they are short 
and strong ligamentous fibres situated between adjoining bones, and 
firmly attached to their rough surfaces. One of these, astragala- 
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calcaneal, is lodged in the groove between the upper surface of the 
os calcis and the lower of the astragalus. It is large and very strong, 
consists of vertical and oblique fibres, and serves to unite the os 
calcis and astragalus solidly together. The second interosseous liga- 
ment, also very strong, is situated between the sides of the scaphoid 
and cuboid bone; the three remaining interosseous ligaments con- 
nect strongly together the three cuneiform bones and the cuboid. 
The synovial membranes of the tarsus are four in number : one, 
for the posterior astragalo-calcaneal articulation ; a second, for the 
anterior astragalo-calcaneal and astragalo-scaphoid articulation; oc- 
casionally an additional small synovial membrane is found in‘ the 


Fic. 181.—Diagram showing the arrangement of the synovial membranes of the 
tarsal joints. 1. Synovial membrane of the ankle-joint. m1. That between the 
back of the astragalus and os ealeis. 1, That between the astragalus and 
scaphoid, and between the front of the astragalus and os calcis. rv. Between the 
os calcis and cuboid. v. Between the cuneiform bones and scaphoid. vi. Between 
the internal cuneiform and metatarsal of big toe. vm. Between the middle meta- 
tarsal and two outer cuneiform bones. vii, Between the cuboid and outer meta- 
tarsals. 1x. Between the third and fourth metatarsals. 1. Tibia. 2. Astragalus. 
3. Os calcis. 4, Scaphoid. 5. Cuboid. 6. External cuneiform. 7. Middle, and 
8, Internal cuneiform. 9, 10, 11, 12, 13. Metatarsal bones. Interosseous ligaments 
are shown connecting the several bones of the tarsus and metatarsus. ; 


anterior astragalo-calcaneal joint ; a third, for the caleaneo-cuboid 
articulation ; and a fourth, the large tarsal synovial membrane for 
the articulations between the scaphoid and three cuneiform bones, 
the cuneiform bones with each other, the external cuneiform bone 
with the cuboid, and the two outer cuneiform bones with the bases 
of the second and third metatarsal bones. The prolongation which | 
reaches the metatarsal bones passes forward between the internal 
and middle cuneiform bone. The synovial membrane between the 
two outer cuneiform and second and third metatarsal bones is often 
distinct from the large one; it is so represented in Fig. 181, vil. 
A small synovial membrane is sometimes met with between the 
contiguous surfaces of the scaphoid and cuboid bone, 
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Actions.—The movements permitted by the articulation between 
the astragalus and os calcis, are a slight degree of gliding, in the 
direction forwards and backwards, and laterally from side to side. 
The movements of the second range of tarsal bones are very trifling, 
being greater between tiie scaphoid and three cuneiform bones than 
in the other articulations. The movements occurring between the 
first and second range are the most considerable ; they are adduction 
and abduction ; and, in a minor degree, flexion, which increases the 
arch of the foot, and extension, which flattens the arch. 

6. TARSO-METATARSAL ARTICULATION.—The ligaments of 
this articulation are :— 


Dorsal, Plantar, Interosseous. 


The dorsal ligaments connect the metatarsal to the tarsal bones, 
and the metatarsal bones with each other. ‘The base of the second 
metatarsal bone, articulating with the three cuneiform bones, receives 
a ligamentous slip from each, while the rest articulating with a single 
tarsal bone receive only a single tarsal slip. 

cA plantar ligaments have a similar disposition on the plantar 
surface. 

The interosseous ligaments are situated between the bases of 
the metatarsal bones of the four lesser toes ; also between the base of 
the second and third metatarsal bones and the internal and external 
cuneiform bones. 

The metatarsal bone of the second toe being implanted by its 
base between the internal and external cuneiform bones, is the most 
strongly articulated of all the metatarsal bones. This disposition 
oe be recollected in amputation at the tarso-metatarsal articu- 

ation. 

The synovial membranes of the tarso-metatarsal articulation are 
three in number : one for the metatarsal bone of the great toe ; one 
for the second and third metatarsal bones, which is continuous with 
the great tarsal synovial membrane ; and one for the fourth and fifth 
metatarsal bones. 

Actions.—The movements of the metatarsal on the tarsal bones 
and on each other are very slight ; they are such only as contribute 
to the strength of the foot, by permitting a certain degree of yielding 
to opposing forces. 

7. METATARSO-PHALANGEAL ARTICULATION.—The ligaments 
of this articulation, like those between the first phalanges and meta- 
carpal bones of the hand, are :— 


Inferior or plantar, Two lateral, Transverse. 


The inferior or plantar ligaments, thick and fibro-cartilaginous, 
form part of the articulating surface of the joint. 
The lateral ligaments, short and very strong, are situated one on 
each side of the joint. 
The transverse ligament is a strong band, which passes trans- 
versely between the plantar ligaments. 
P 


v 
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The expansion of the extensor tendon supplies the place of a 
dorsal ligament. 

Actions.—The movements of the first phalanges on the rounded 
heads of the metatarsal bones are, flexion, extension, adduction, and 
abduction. 

8. ARTICULATION OF THE PHALANGES.—'The ligaments of the 
phalanges are the same as those of the fingers, and have the same 
disposition ; their actions are also similar. They are :— 


Inferior or plantar, and, Two lateral. 
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MYOLOGY. 


Iy this section will be described the arrangement, attachments, and 
actions of the voluntary muscles, and the disposition of the fascie 
supporting or connected with them, 

MUSCLES present various modifications in the arrangement of 
their fibres in relation to their tendinous structure. Sometimes 
they are longitudinal, and terminate at each extremity in tendon, 
the entire muscle being fusiform in shape ; in other situations they 
are disposed like the rays of a fan, converging to a tendinous point, 
as the temporal, pectoral, glutei, &c., and constitute a radiate muscle. 
Again, they are penniform, converging like the barbs of a feather 
to one side of a tendon, which runs the whole length of the muscle, 
as in the peronei; or bipenniform, converging to both sides of the 
tendon. In other muscles the fibres pass obliquely from the surface 
of a tendinous expansion spread out on one ae to that of another 
extended on the opposite side, as in the semi-membranosus ; or, they 
are composed of penniform or bipenniform fasciculi, as in the deltoid, 
and constitute a compound muscle. In the broad muscle the tendon 
is spread out so as to form an expansion, called aponetrosis. 

The muscles are all symmetrical, and, with the exception of the 
sphincters and diaphragm, are arranged in pairs. It is calculated 
that they number about 240 pairs, and that the weight of the total 

mass of muscle is about 63 lbs. in a man whose total body-weight is 
150 lbs. 
_ The nomenclature of muscles is generally derived from some 
eominent character which the muscle presents; thus, some are 
named from their situation, as the tibialis, peroneus, brachialis, 
temporal ; others from their use, as the flexors, extensors, abductors, 
levators, tensors, sphincters, &c. Some again from their form, as 
the trapezius, triangularis, deltoid, rhomboid, scalene, orbicularis, 
&c. ; and others from their direction, as the rectus, obliquus, trans- 
ersalis, &c. Certain muscles have received names expressive of 
heir attachments, as the sterno-mastoid, sterno-hyoid, &c. ; and 
thers, of their divisions, as the biceps, triceps, digastricus, com- 
lexus, &e. 
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In the description of a muscle we express its attachment by the 
words “origin” and “insertion:” the term origin is generally 
applied to the more fixed attachment, or to the point towards 
which the motion is directed, while insertion is assigned to the 
more movable point. Where both ends are equally movable the 
term origin is given to the attachment nearest to the middle line 
of the body, and that farthest from the middle line is called the 
insertion. 

FASCIA (fascia, a bandage) is the name assigned to fibrous 
laminze of various extent and thickness, which are distributed 
through the different regions of the body, for the purpose of in- 
vesting or protecting the softer and more delicate organs. From 
a consideration of their structure, these fasciee may be arranged into 
two groups : areolo-fibrous fascia, and aponeurotic fascize. 

The areolo-fibrous or superficial fascia is the common sub- 
cutaneous investment of the entire body; it is situated immediately 
beneath the integument over every part of the frame, and is the ~ 
medium of connection between that layer and the deeper parts. 
It is composed of areolar and elastic tissue, and contains in its 
areole an abundance of adipose tissue, constituting the panniculus 
adiposus. Fat is, however, absent from the subcutaneous tissue of 
the penis, scrotum, and eyelids. By dissection, the superficial fascia — 
may be separated into two layers, between which are found the 
superficial or cutaneous vessels and nerves; as the superficial epi- 
gastric artery, saphena veins, radial and ulnar veins, superficial 
lymphatic vessels, and the cutaneous muscles, such as the vinta 
myoides. The deep layer of this fascia usually forms a more 
distinct sheet than the superficial, and is almost devoid of fat 
vesicles. 

The aponeurotic or deep fascia is the strongest kind of investin 
membrane ; it is composed of tendinous fibres, running parallel 
with each other, and connected by other fibres of the same kind 
passing in different directions, together with areolar tissue and fine 
elastic fibres. When freshly exposed, it is white, glistening, and 
iridescent, and is firm, unyielding, and but little elastic. It encloses 
and forms distinct sheaths to all the muscles and tendons. It is 
thick on the outer and least protected side of the limb, and thinner 
at its inner side. It is firmly connected to the bones, and to the 
prominent points of each region, as to the pelvis, knee, and ankle, 
in the lower ; and to the clavicle, scapula, elbow, and wrist, in the 
upper extremity. It assists the muscles in their action, by keeping 
up a tonic pressure on their surface ; aids materially in the cireule 
tion of the fluids ; and in the palm of the hand and sole of the foot 
is a powerful protection to the structures which enter into the com- 
position of those regions. In some situations its tension is regulate 
by muscular action, as by the tensor iL femoris and gluteu 
maximus in the thigh, by the biceps in the leg, and by the bicep: 
and palmaris longus in the arm ; in other situations it affords ar 
extensive surface for the origin of the fibres of muscles. 
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The Muscies and Fascia may be arranged in conformity with 
the general division of the body into—r. Those of the head and neck, 
2. Those of the trunk. 3. Those of the upper extremity. 4. Those 
of the lower extremity. 


MUSCLES AND FASCIA OF THE HEAD AND NECK. 


These admit of subdivision into those of the head and face, and 
those of the neck. 

Muscles of the Head and Face.—These muscles may be divided 
into groups corresponding with the natural regions of the head and 
face ; the groups are eight in number, namely :— 


1. Cranial group. 5. Nasal group. 
2. Orbital group. 6. 27 gas labial group. 
3. Auricular group. 7. Interior labial group. 


4. Ocular group. 8. Maxillary group. 


1. Cranial Group.—Occipito-frontalis. 

Dissection.—The occipito-frontalis is to be dissected by making a 
longitudinal incision along the vertex of the head, from the root of 
the nose to the external occipital protuberance, and a second incision 
along the forehead and around the side of the head, to join the two 
extremities of the preceding. Dissect the integument and superficial 
fascia carefully outwards, beginning at the anterior angle of the flap, 
where the muscular fibres are thickest, and remove it altogether. 

This dissection requires care ; for the muscle is very thin, and with- 
out attention would be raised with the integument. 

Fascta.—The superficial fascia forms a firm, dense layer, which 
is closely connected with the integument and the surface of the 

- aponeurosis of the occipito-frontalis ; behind it becomes continuous 
with the superficial fascia of the neck, and laterally it passes over 
the temporal aponeurosis, and may be traced nearly as far as the 
zygoma. It contains between its layers the muscles of the auricle, 
and the superficial vessels and nerves. There is no deep fascia on 
the face or head, nor is it required ; for here the muscles are closely 
applied against the bones, upon which they depend for support, 
whilst in the extremities the support is derived from the dense 
layer of fascia by which they are invested, and which forms for 
each muscle a distinct sheath. 

_ The OCCIPITO-FRONTALIS is a broad musculo-aponeurotic layer, 
which covers the whole side of the vertex of the skull, from the 
occiput to the eyebrow. It consists of two fleshy bellies and an in- 
tervening tendinous aponeurosis. The occipital portion arises from 
‘the outer two-thirds of the superior curved line of the occipital 
bone, and from the mastoid portion of the temporal; its fibres 
pass upwards to be inserted into the posterior margin of the apo- 
neurosis. The frontal portion is thinner and paler than the occi- 
pital, but covers a larger extent of surface ; its fibres are continuous 
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with those of the pyramidalis nasi, corrugator supercilii, and orbi- 
cularis palpebrarum ; immediately above the root of the nose the 
fibres of the right and left muscles are united, but as they pass 
upwards a small angular interval is left between them ; they are 
inserted into the anterior extremity of the aponeurosis. Most of the 
frontal fibres have no bony attachment, but a few are connected with 
the internal angular process of the frontal bone. The epicranial 
aponeurosis of the two sides covers the whole of the vertex of the 
skull, and terminates in front and behind in narrow processes 
interposed between the fleshy bellies ; it is attached posteriorly to 
the occipital protuberance and superior curved line, and receives 


Fic, 182,—Muscles of the head and 
face. 1. Frontal portion of the 
occipito-frontalis. 2. Its occipital 
portion. 3. Epicranial aponeu- 
rosis. 4. Orbicularis palpebrarum, 
which, conceals the corrugator 
supercilii and tensor tarsi. 5. 
Pyramidalis nasi. 6. Compres- 
sor nasi. 7. Orbicularis oris. 8. 
Levator labii superioris alzeque 
nasi; the adjoining fasciculus be- 
tween figures 8 and g is the labial 
portion of the muscle. 9. Levator 
labiisuperioris proprius ; the lower 
part of the levator anguli oris is 
seen between the muscles 10 and 
ir. ro. Zygomaticus minor, 11. 
Zygomaticus major. 12. Depressor 
labii_ inferioris. 13. Depressor 
anguli oris. 14. Levator labii in- 
ferioris. 15. Superficial portion of 
the masseter. 16. Part of its deep 
portion. 17. Attrahens auriculam, — 
18. Buccinator, 19. Attollens — 
auriculam, 20, Temporal fascia 
covering the temporal muscle. 

' 21. Retrahens auriculam, 22. An- 

x terior belly of the digastric; the 

tendon is seen‘ passing through its 

aponeurotic pulley. 23. Stylo-hyoid muscle pierced by the superior belly of the 
digastric. 24. Mylo-hyoid. 25. Upper part of the sterno-mastoid. 26. Upper 

part of the trapezius. The muscle between 25 and 26 is the splenius. q 


in front the attachment of the anterior bellies, ending about the 
middle of the forehead. By its lateral margins it gives origin to 
the attollens and attrahens auriculam muscles, and is continued 
down to the zygoma as a thin layer of fascia. 

Relations.—This muscle is in relation by its external surface with 
the frontal and supraorbital vessels, supraorbital and facial nerves, | 
temporal vessels and auriculo-temporal nerve, occipital vessels andl 
nerves, and integument, to which last it is closely adherent. Its 
under surface is attached to the pericranium by a loose areolar tissue, 
which permits considerable movement. 4 

Nerve-supply.— Posterior or occipital portion by the posterior 
rset pre frontal portion by the temporal—both branches of the 

acial, 
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Actions.—The occipital portion acting alone draws the scalp 
backwards. The frontal portion, if it has its fixed point above, 
draws the eyebrows upwards and produces transverse wrinkles in 
the forehead, as in expressing surprise, wonder, attention, or terror ; 
if its fixed point be below it draws forward the scalp. By the 
alternate action of the two portions the scalp is drawn to and fro 
on the underlying pericranium. 

2. Orbital Group.— 


Orbicularis palpebrarum, Corrugator supercilii, 
Tensor tarsi. 


Dissection.—Great care is requisite in the dissection of the first 
of these muscles, from the total absence of subcutaneous fat over the 
eyelids, and the extreme delicacy of the muscular fibres which cover 
them. A hook should be introduced into the palpebral fissure at 
the outer canthus, and one of the other hooks of the set fastened 
to the table, so as to put the eyelids slightly on the stretch ; an 
incision should be made along the margin of each lid, and the 
cut already made from the scalp to the root of the nose should be 
carried onwards to the tip of that organ. The skin is now to be 
raised from the margin of the lids as a delicate layer not thicker 
than ordinary tissue-paper. In order completely to expose the 
orbicularis it will be necessary to make an additional incision, after 
the skin has been raised from the lids, from the outer canthus of the 
eye on to the lateral aspect of the head. 

The ORBICULARIS PALPEBRARUM is a sphincter muscle, sur- 
rounding the orbit and eyelids, and consists of two portions, 
external and internal. The external or orbital portion arises from 
a short tendon, tendo oculi, situated at the inner angle of the 
eye, and from the internal angular process of the frontal bone ; 
it encircles the orbit, and is inserted into the nasal process of the 
superior maxillary and lower border of the tendo oculi, some of 
its fibres being continuous with the upper segment. This portion 
of the muscle becomes intimately blended with the occipito-frontalis 
and corrugator supercilii ; it also sends off slips which communicate 
with the muscles of the upper lip. The internal or palpebral portion 
forms a curved plane of fibres on the eyelids, thinner and paler 
than the orbital portion ; externally these fibres are attached to. 
the external palpebral ligament and border of the orbit, some being 
continuous with the orbital portion ; internally they are attachec 
to the borders of the lacus lastivusalts and tendo oculi. The fibres 
of the palpebral portion nearest the edges of the lids are thicker 
than the rest, and are termed ciliary. A few fibres placed within 
the line of the eyelashes and separated by them from the rest of 
the orbicularis, have been described as a distinct muscle under 
the name of cilvary muscle of hiolan. 

_ The tendo oculi (internal tarsal ligament), about two lines in 
length and one in breadth, is attached by one end to the nasal 
: process of the superior maxillary bone, close to the edge of the 
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orbit ; the other end bifurcates to be inserted into the inner ex- 
tremities of the tarsal plates; from its posterior aspect is given off 
a process which spreads over the lachrymal sac, and is attached to 
the crest of the lachrymal bone ; this is the reflected aponeurosis of 
the tendo oculi, and serves to protect the lachrymal sac. 

The external tarsal ligament is a thin band of fibres, con- 
necting the outer extremity of the eyelids with the malar bone. 

Relations.—By its superficial surface the muscle is closely ad- 
herent to the integument, from which it is separated on the eye- 
lids by a loose areolar tissue. By its deep surface it lies in contact, 
above, with the upper border of the orbit, corrugator supercilii 
muscle, frontal and supraorbital vessels, and supraorbital nerve ; 
below, with the lachrymal sac, levator labii superioris alaeque nasi, 
levator labii superioris proprius, zygomaticus major and minor 
muscles, and malar bone ; externally, with the temporal fascia. On 
the eyelids it is in relation with the broad tarsal ligament and tarsal 
pees and by its upper border is connected with the occipito- 

rontalis. 

Nerve-supply.—Temporal and malar branches of the facial. 

The CORRUGATOR SUPERCILII is a small, narrow, and pointed 
muscle, situated immediately above the orbit, and beneath the upper 
segment of the orbicularis palpebrarum. It arises from the inner 
extremity of the superciliary ridge, and passes upwards and out- 
wards to be inserted into the under surface of the orbicularis pal- 
pebrarum. Some of the fibres pass through the orbicularis and are 
inserted into the skin. 

Relations.—By its superficial surface with the occipito-frontalis 
and orbicularis palpebrarum ; by its deep surface with the frontal 
bone and supra-trochlear nerve. — 

Nerve-supply.—The facial nerve. 

The TENSOR TARSI (Horner’s muscle) is a thin plane of mus- 
cular fibres, about three lines in breadth and six in length. It is 
best dissected (after the dissection of the orbit has been completed) 
by separating the eyelids from the eye, and turning them over the 
nose without disturbing the tendo oculi; then dissect away the 
small fold of mucous membrane called plica semilunaris, and some — 
loose areolar tissue under which the muscle is concealed. It arises 
from the orbital surface of the lachrymal bone, and passing across _ 
the lachrymal sac, divides into two slips, which pass behind the 
lachrymal canals and become continuous with the margin of the 
orbicularis along the edges of the lids ; some few of its fibres being — 
attached to the lachrymal canals as far as the puncta. 

Nerve-supply.—Infraorbital branch of facial. . 

Actions.—The palpebral portion of the orbicularis acts involun- 
tarily in closing the lids, and from the greater curve of the upper lid, 
upon that principally. The entire muscle constitutes a sphincter, 
drawing at the same time, by means of its osseous attachment, the | 
integument and lids inwards towards the nose. The corrugatores 
superciliorum draw the eyebrows downwards and inwards, and 
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produce the vertical wrinkles of the forehead. The tensor tarsi is 
an auxiliary to the orbicularis, and draws the extremities of the 
lachrymal canals inwards, so as to place the puncta in the best 
position for receiving the tears. It compresses the lachrymal sac, 
and serves also to keep the lids in relation with the surface of 
the eye. 

3. Auricular Group.— 


Attollens auriculam, Attrahens auriculam, 
Retrahens auriculam, 


Dissection.—If the pinna of the ear be drawn down by means of 
a hook, a ridge of skin will rise up, extending from the ear to the 
cut edge of the scalp ; along this cL an incision is to be made and 
the skin reflected downwards ; by this means the upper of the three 
muscles will be exposed. In like manner the pinna must be drawn 
backwards to expose the attrahens, and raltand a to expose the retra- 
hens, the skin being removed by an incision close around the base 
of the ear, supplemented by others running in the course of the 
muscles. The muscles are best dissected by commencing with their 
tendons, and thence proceeding in the course of their radiating 
fibres. 

The ATTOLLENS AURICULAM, the largest of the three, is a 
thin fan-shaped plane of muscular fibres, arising from the lateral 
portion of the epicranial aponeurosis at about the middle of the 
temporal ridge, and inserted into the upper part of the concha and 
inner and upper part of the pinna. 

It is in relation by its external surface with the integument, and 
by the internal with the temporal fascia. 

Nerve-supply.—Temporal branches of facial. 

The ATTRAHENS AURICULAM arises from the lateral portion 
of the epicranial aponeurosis above the zygoma, and is inserted into 
the spine of the helix. It is often blended with the anterior edge of 
the former muscle. 

It is in relation by its external surface with the integument, and 
by the internal with the temporal fascia and temporal artery and 
veins. 

Nerve-supply.— Temporal branches of facial. 

The RETRAHENS AURICULAM arises by two (sometimes three) 
muscular slips from the root of the mastoid process. They are 
inserted into the posterior surface of the concha. 

It is in relation by its external surface with the integument, and 
by its internal surface with the mastoid portion of the temporal 
bone. 

Nerve-supply.— Posterior auricular branch of facial, and small 
occipital nerves. 

Actions.—The actions of the auricular muscles are expressed in 
their names ; they have but little power in man, but are important 

muscles in brutes, 
4 
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4. Ocular Group.— 


Levator palpebre, Rectus internus, 

Rectus superior, Rectus externus, 

Rectus inferior, Obliquus superior, 
Obliquus caferioe 


Dissection.—To open the orbit (the calvarium and brain having 
been removed) the frontal bone must be sawn through at the inner 
extremity of the orbital ridge, the saw being directed to the supra- 
orbital notch ; and, externally, at its outer extremity. The roof of 
the orbit may then be comminuted with the hammer—a process 
easily accomplished, on account of the thinness of the orbital plate 
of the frontal bone and lesser wing of the sphenoid. The super- 
ciliary portion of the orbit may next be driven forwards by a smart 
blow, and: the external angular process and external wall of the 
orbit outwards in the same manner; the broken fragments of the 
roof of the orbit should then be removed. Remove the perios- 
teum from the whole of the upper surface of the exposed orbit, and 
examine the parts beneath. 

The LEVATOR PALPEBRA SUPERIORIS is a long, thin, and 
triangular muscle situated at the upper part of the orbit in the 
middle line ; it arises from the under pill oy of the lesser wing of 
the sphenoid, above and in front of the optic foramen, and is inserted 
into the upper border of the superior tarsal plate by a broad but 
thin tendon, 

Relations.—By its upper surface with the fourth nerve, supra- — 
orbital nerve and artery, periosteum of the orbit, and, in front, 
inner face of the broad tarsal ligament. By its under surface it 
rests on the superior rectus, globe of the eye, and conjunctiva ; it 
receives its nerve and artery by this aspect. 

Nerve-supply.—Superior division of the third nerve. 

The RECTUS SUPERIOR arises from the upper margin of the 
optic foramen, and from the fibrous sheath tp the optic nerve ; 
and is inserted into the upper surface of the globe of the eye at | 
a point somewhat more than three lines from the margin of the 
cornea. 

Relations.—By its wpper surface with the levator palpebre 
muscle; by the under surface with the optic nerve, ophthalmic 
artery and nasal nerve, and, in front, with the globe of the eye, the 
tendon of the superior oblique muscle being interposed. 

Nerve-supply.—-Superior division of the third nerve. 

The RECTUS INFERIOR arises from the inferior margin of the 
optic foramen by a tendon (ligament of Zinn) which is common 
to it and the internal and external rectus, and from the fibrous | 
sheath of the optic nerve ; it is inserted into the inferior surface of. 
the globe of the eye, a little more than two lines from the margin 
of the cornea. . 

Relations.—By its upper surface with the optic nerve, inferior 
branch of the third nerve, adipose tissue of the orbit, and under 
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surface of the globe of the eye. By its wnder surface with the perios- 
teum of the floor of the orbit, and inferior oblique muscle. 

Nerve-supply.—Inferior division of the third nerve. 

The RECTUS INTERNUS, the thickest and shortest of the straight 
muscles, arises from the common tendon, and from the fibrous sheath 
of the optic nerve ; and is inserted into the inner surface of the 
globe of the eye at two lines from the margin of the cornea. 

Relations.—By its internal surface with the optic nerve, adipose 
tissue of the orbit and eyeball. By its outer surface with the perios- 
teum of the orbit; by its wpper border with the anterior and pos- 
terior ethmoidal vessels, nasal and infra-trochlear nerves. 

Nerve-supply.—Inferior division of the third nerve. 

The RECTUS EXTERNUS, the longest of the straight muscles, 
arises by two heads, one with the origin of the superior rectus, from 
the margin of the optic fora- 
men; the other partly from 
the common tendon, and 
partly from the lower margin 
of the sphenoidal fissure ; the 
nasal, third, and sixth nerves 
and ophthalmic vein passing 
between them. It is enserted 
into the outer surface of the 
globe of the eye, a little more 
than two lines from the mar- 
gin of the cornea. 

Relations.—By its inter- 
nal ounyace bia the third, Fic. 183.—Muscles of the eyeball; the view is 
nasal, sixth, and optic nerves, ~ taken from the outer side ofgthe right orbit. 
ciliary ganglion and nerves, me Levator palpebree. 2. Superior oblique. 
Seewaeen artery and vein, 3. Superior rectus. 4. Cut outer end of the 
ac 


° Fe = external rectus. 5. The two heads of origin 
ipose tissue of the orbit, of the external rectus. 6. Optic nerve. 


inferior oblique muscle, and 7: Internal rectus. 8. Inferior rectus. 9. 
. Inferior oblique. 

eyeball. By its external sur- 

face with the periosteum of the orbit and lachrymal gland ; by the 

wpper border with the lachrymal vessels and nerve. 

Nerve-supply.—The sixth nerve. 

The recti muscles present several characters in common; thus, 
they are thin, have each the form of an isosceles triangle, bear the 
same relation to the globe of the eye, and are inserted in a similar 
manner into the sclerotic, at about two lines from the circumference 
of the cornea. The points of difference relate to thickness and 
length ; the internal rectus is the thickest and shortest, the external 
the longest, and the superior the most thin. The insertion of the 
four recti into the globe of the eye forms a tendinous expansion, 


_ which is continued as far as the margin of the cornea, and is termed 


a Se 


tunica albuginea. 
The OBLIQUUS SUPERIOR (trochlearis) is a fusiform muscle 
arising from the margin of the optic foramen, and from the fibrous 
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sheath of the optic nerve; it passes forward to the pulley at the 
internal angular process of the frontal bone; its tendon is then 
reflected outwards beneath the superior rectus to the outer part of 
the globe of the eye, where it is imserted into the sclerotic coat, at 
about midway between the margin of the cornea and the optic nerve. 
The trochlea or pulley of the superior oblique muscle is a cartilaginous 
ring attached to the depression beneath the internal angular process 
of the frontal bone by bands of white fibrous tissue. The ring is 
flat, about a line in width, and provided with a synovial membrane, 
which is continued, together with a fibrous sheath, for a short dis- 
tance, upon the tendon. Sometimes the ring is supported, or in 
part formed, by a process of bone. 

Relations.—By its superior surface with the fourth nerve, supra- 
trochlear nerve, superior rectus, and periosteum of the orbit. By 
the inferior surface with the adipose tissue of the orbit, globe of the 
eye, upper border of the internal rectus, and the vessels and nerves 
crossing that border. 

Nerve-supply.—The fourth nerve. 

The OBLIQUUS INFERIOR, a thin and narrow muscle, arises 
from the inner margin of the superior maxillary bone, immediately 
external to the lachrymal groove, and passes beneath the inferior 
rectus, to be inserted into the outer and posterior part of the eyeball, 
at about two lines from the entrance of the optic nerve. 

Relations.—By its superior surface with the inferior rectus muscle 
and eyeball ; by the inferior surface with the periosteum of the floor 
of the orbit, and external rectus. 

Nerve-supply.— Inferior division of the third nerve. 

CAPSULE OF TENON.—The muscles of the orbit are separated 
from the globe of the eyeball and structures immediately surround- 
ing the optic nerve, by a fascia, which is continuous with the broad 
tarsal ligament and tarsal cartilages. This fascia is termed tunica 
vaginalis oculi, or capsule of Tenon. It surrounds the eyeball 
except at the anterior part where it is reflected on the inside of 
the conjunctiva and eyelids, and is pierced anteriorly, for the 
passage of the six orbital muscles, by six openings, through which 
the tendons of the muscles play as through pulleys. Tubular pro- 
longations are continued on to the muscles as they pierce the capsule, 
but soon become lost in their sheaths. From this fascia processes — 
pass off into the fat of the orbit, and divide the cavity into a — 
number of loculi filled with fat. The most important of these — 
bands passes across the lower part of the orbit, and is attached to 
the malar and lachrymal bones ; it slings up the orbital contents, 
and hence has been called the suspensory ligament by Lockwood. 
Other bands pass from the malar and lachrymal bones to the ~ 
sheaths Betnd the external and internal recti muscles ; they serve 
to check the external and internal rotation of the eyeball, and — 
have been named the external and internal check ligaments. The 
capsule of Tenon is a serous membrane and is lined with 
_ endothelium ; it consists of a parietal and visceral layer, and the 


to rotate the ball in the opposite direction to t 


a) 
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2 between these forms a lymph-space which is continuous with 
the space between the inner and outer sheath of the optic nerve. 
Actions.—The levator palpebre raises the upper eyelid. The 
four recti, acting singly, pull the eyeball in the four directions— 
upwards, downwards, inwards, and outwards. Acting by pairs, 
they carry the eyeball in the diagonal of these directions, viz., 
upwards and inwards, upwards and outwards, downwards and in- 
wards, downwards and outwards. Acting all together, they directly 
retract the globe within the orbit. The superior oblique muscle, 
acting alone, rolls the globe inwards and forwards, and carries the 


Fic. 184.—Section of right orbit seen from the front, and showing orbital contents 
and capsule of Tenon. 1. Cristi galli. 2. Infundibulum. 3. Frontal sinus. 4. 
Superior meatus of nose. 5. Antrum of Highmore. 6. Supra-orbital vessels and 
nerve. 7. Levator palpebre. 8. Superior rectus. 9. Internal rectus. 10. Inferior 
rectus. 11. Inferior oblique. 12. External rectus. 13. Lachrymal gland. 14. 
Temporal muscle. 15. Infra-orbital nerve. a. Cut edge of capsule of Tenon. 6. 
Optic nerve with small portion of sclerotic coat attached. c. Cavity for the eye- 
ball, formed by the capsule of Tenon. 


pupil outwards and downwards to the lower and outer angle of the 
orbit. The inferior oblique, acting alone, rolls the globe outwards 
and backwards, and carries the pupil outwards and upwards to the 
upper and outer angle of the eye. The superior rectus when acting 
alone tends not only to raise the eyeball, but also to carry it inwards, 
and rotate it slightly on its own axis; this tendency to inversion 
and rotation is corrected by the combination of that muscle with the 
inferior oblique, the latter tending to direct the pee outwards and 

e rectus. In like 
‘manner the inferior rectus and superior oblique are combined in 
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their action, the oblique muscle correcting the tendency of the rectus 
to carry the eyeball inwards, and to rotate the ball on its own axis. 
In all oblique movements of direction there is a combination of two 
recti with one oblique muscle ; the actions performed by the several 
muscles, and the way in which they are associated, are well shown 
in the subjoined table taken from Beaunis’ work :— 


Number of Muscles in Direction of Line of . 
Activity. Regard. Muscles Acting. 
ae Inwards . : . Internal rectus. 
ONE : ; : 
Outwards : . External rectus. 
i us. 
Upwards. ‘ Superior rect 
Two : 
ctus. 
Downwards ‘ Inferior rect 


Superior oblique. 


Inwards and Up- Internal rectus. 


wards Superior rectus. 


Inferior oblique. 
Internal rectus. 
Inferior rectus. 
Superior oblique. 
External rectus. 
Superior rectus. 
Inferior oblique. 


External rectus. 
Outwardsand Down- 


{ 
Inferior oblique. 
Inwards and Down- 
wards . ; ; 
THREE 
Outwards and Up- 
wards . ; ‘ 


wards Inferior rectus. 
Pe, ; * { Superior oblique. 


5. Nasal Group.— 


Pyramidalis nasi, Dilatator naris. 
Compressor nasi, Depressor alee nasi. 


Dissection.—The incision already made down the centre of the 
nose is to be continued round the margin of the ala to the lower 
edge of the septum, from thence down the middle of the upper lip 
to its free margin ; from this point it should be carried round the 
mouth to the middle of the lower lip, and from thence vertically 
downwards to the chin. The whole of the flap must now be care- 
fully dissected back, care being taken to keep the knife very close 
to the inner surface of the skin. 

The PYRAMIDALIS NASI is a small pyramidal slip of muscular 
fibres sent downwards on the bridge of the nose by the occipito- 
frontalis. It becomes tendinous and is inseried into the tendinous 
expansion of the compressor nasi. 

Relations.—By its upper surface with the integument; by its 
under surface with the periosteum of the frontal and nasal bone. Its 
outer border corresponds with the edge of the orbicularis palpebrarum ; 
its tnner border with its fellow, from which it is separated by a narrow 
areolar interval. 

Nerve-supply.—Infraorbital branch of facial 
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The COMPRESSOR NASI is a thin and triangular muscle; it 
arises by its apex from the canine 
ridge of the superior maxillary bone, | 
and spreads out upon the side of the | 
nose into a thin tendinous expansion, / 
which is continuous across the ridge ws Ath, / 
with the muscle of the opposite side, 
and above with the tendon of the 
pyramidalis nasi. It is connected at 
its origin with a muscular fasciculus 
which is attached to the nasal process 
of the superior maxillary bone im- 
mediately below the origin of the 
levator labii superioris aleeque nasi. 
This muscular slip was termed by 
Albinus, musculus anomalus, from its 
attachment to bone by both ends. 
Relations.—By its superficial swr- 
face with the levator labii superioris 
proprius, levator labii superioris 
alaeque nasi, and integument ; by its 
deep surface with the superior maxil- 
lary and nasal bones, and with the 
_alar and lateral cartilages of the nose. 
Nerve - supply.—Infraorbital 
branch of facial. 
_ The DILATATOR NARIS is a thin 
and indistinct muscular apparatus ex- 


Fia. 185.—Muscles of the nose. 1 
. Pyramidalis nasi. 2. Upper part 
of the levator labii superioris alex- 


panded on the ala of the nostril, and 
consisting of an anterior and poste- 


rior slip. The anterior slip (levator 
-proprius ale nasi anterior) arises 


que nasi turned aside. 3. Com- 
pressor nasi. 4. Musculus ano- 
malus. 5. Levator proprius ale 
nasianterior. 6. Levator proprius 


alee nasi posterior. 7. Part of the 
depressor alz nasi. 8. Upper seg- 
ment of the orbicularis oris. 9. 
Naso-labialis. 10, Accessory slips 
of the orbicularis, 


from the upper border and surface 
of the alar cartilage, and is inserted 
into the integument of the border of 
the nostril. The posterior slip (leva- 
tor proprius ale nasi posterior) arises from the nasal process of 
the superior maxillary bone and sesamoid cartilages, and is inserted 
into the posterior half of the integument of the border of the nostril. 
These muscles are difficult of dissection, from the close adhesion of 
the integument to the nasal cartilages. 

Nerve-supply.—Infraorbital branch of facial. 

The DEPRESSOR ALZ NASI (depressor labii superioris aleeque 
nasi) is brought into view by drawing upwards the upper lip and 
‘raising the mucous membrane. It arises from the incisive fossa of 
the superior maxillary bone, and passes upwards and inwards to 
be inserted into the posterior part of the columna and ala nasi. It 
is closely connected with the deep surface of the orbicularis. 
 Relations.—By its superficial surface with the mucous membrane 
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of the mouth, orbicularis oris, and levator labii superioris aleque 
nasi ; by its deep surface with the superior maxillary bone. 

Nerve-supply.—Infraorbital branch of facial. 

Actions.—The pyramidalis nasi, as a point of attachment of the 
occipito-frontalis, assists that muscle in its action: it also draws 
down the inner angle of the eyebrow and produces short horizontal 
wrinkles across the root of the nose. By its insertion it fixes the 
aponeurosis of the compressores nasi, and tends to elevate the nose. 
The compressores nasi appear to act in expanding rather than com- 
pressing the nares. The dilatator naris is a dilator of the nostril, 
and the depressor ale nasi draws downwards both the ala and 
columna of the nose, the depression of the latter being assisted 
by the naso-labialis. 

6. Superior Labial Group.— 


Orbicularis oris, Levator anguli oris, 
Levator labii superioris aleeque nasi, Zygomaticus major, 
Levator labii superioris proprius, Zygomaticus minor. 


Dissection.—The skin has been already removed in order to 
display the preceding group, but it is necessary now to put a hook — 
in the angle of the mouth and carry it downwards, so as to keep the 
muscles of the upper lip on the stretch during the removal of the 
muscular fascia. 

The ORBICULARIS ORIS is a sphincter muscle, completely sur- 
rounding the mouth, and possessing consequently neither origin nor 
insertion. The upper part is attached by means of a small muscular 
fasciculus (naso-labialis) to the columna of the nose. It is divisible 
into two portions, internal or marginal, in immediate contact with — 
the lips, and thick ; and external, broad and thin ; the separation — 
between the two being indicated by the coronary arteries. The_ 
internal fibres are continued uninterruptedly from one lip to the 
other round the angle of the mouth, the external fibres decussate 
with those of the buccinator, the upper fibres of the orbicularis 
being continued into the lower ones of the latter muscle, and vice 
versd. Accessory fibres spring from the incisive fossa of the upper 
and lower jaw, and pass to the deep aspect of the muscle. In 
addition to the buccinator its fibres intermingle with those of the 
levator labii superioris proprius, levator labii superioris aleeque nasi, 
depressor labii superioris alaeque nasi, levator anguli oris, zygomaticus 
major, risorius Santorini, depressor anguli oris, depressor labii in- 
ferioris, and levator labii inferioris. 

Relations.—By its superficial surface with the integument of th 
lips, with which it is closely connected. By its deep surface with 
the mucous membrane of the mouth, the labial glands and coro 
arteries being interposed. By its cirewmference with the nume 
muscles which move the lips, and by the inner border with the 
mucous membrane of the margin of the mouth. a 

Nerve-supply.—Infraorbital and buccal branches of the facial. — 


MUSCLES OF THE FACE. 241 


The LEVATOR LABII SUPERIORIS ALZQUE NASI is a thin 
triangular muscle ; it arises from the upper part of the nasal process 
of the superior maxillary bone, and, becoming broader as it descends, 
is inserted by two portions, one into the ala of the nose, the other 
into the orbicularis oris and upper lip. 

Relations.—By its superficial surface with the orbicularis palpe- 
brarum, facial artery, and integument. By its deep surfac: with 
the superior maxillary bone, musculus anomalus, compressor nasi, 
dilatator naris, and alar cartilage. 

Nerve-supply.—Infraorbital branch of facial. 

The LEVATOR LABII SUPERIORIS PROPRIUS is a thin quad- 
rilateral muscle; it arises from the lower border of the orbit, 
immediately above the infraorbital foramen, and passing obliquely 
downwards and inwards, is inserted into the integument of the upper 
lip, its deep fibres being blended with those of the orbicularis. 

Relations.—By its superficial surface with the lower segment of 
the orbicularis palpebrarum, facial artery, and integument. By its 
deep surface with the compressor nasi, levator anguli oris, orbicularis 
oris, and infraorbital artery and nerve. 

Nerve-supply.—Infraorbital branch of facial. 

The LEVATOR ANGULI ORIS «arises from the canine fossa of 
the superior maxillary bone, and passes obliquely downwards and 
outwards to be ¢nserted into the angle of the mouth ; its fibres being 
continued into the orbicularis and depressor anguli oris. 

Relations.—By its superficial surface with the levator labii 
superioris proprius, branches of the infraorbital artery and nerve, 
and inferiorly with the integument. By its deep surface with the 

superior maxillary bone and buccinator musele. 

Nerve-supply.— Infraorbital branch of facial. 

The ZYGOMATIC muscles are two slender fasciculi of fibres 
which aise from the malar bone, and are inserted into the upper 

lip. The zygomaticus major descends to the angle of the mouth, 
and is continuous with the inferior segment of the orbicularis, 
depressor anguli oris, and risorius Santorini. The zygomaticus 
minor, lying in front of the major, becomes connected with the 
outer border of the levator labii superioris proprius, and is attached 
to the integument of the upper lip. This muscle is in reality only 
a detached slip of the orbicularis palpebrarum. 

Relations.—The zygomaticus major is in relation by its swper- 
ficial surface with the lower segment of the orbicularis palpebrarum 
above, and with the fat of the cheek and integument for the rest 
of its extent. By its deep surface with the malar bone, masseter, 
buccinator, and facial vessels. 

Nerve-supply.—Infraorbital branch of facial. 

Actions.—The orbicularis oris produces the direct closure of the 
lips by means of its continuity, at the angles of the mouth, with the 
fibres of the buccinator. When acting singly in the forcible closure 
of the mouth, the integument is thrown into wrinkles, in consequence 
of its firm connection with the surface of the muscle ; its naso-labial 


g 


242 MUSCLES OF THE FACE. 


fasciculus draws downwards the columna nasi. The levator labii 
superioris aleeque nasi lifts the upper lip with the ala of the nose, 
and expands the opening of the nares. The levator labii superioris 
ane is the proper elevator of the upper lip: acting singly, it 

raws the lip a little to one side. The levator proprius, and still 
more the levator ale nasi, is brought into play in the expression of 
contempt or derision. The levator anguli oris lifts the angle of the 
mouth and draws it inwards, while the zygomatici pull it upwards 
and outwards, as in laughing, and produce the dimple in the cheek. 
In the movement of laughter the zygomatici are assisted by the 
risorius Santorini. 

7. Inferior Labial Group.— 


Depressor labii inferioris, Risorius Santorini, 
Depressor anguli oris, Levator labii inferioris. 


Dissection.—To dissect the inferior labial region, continue the 
incision already made along the margin of the lower jaw to its angle. 
Dissect off the integument and superficial fascia from this surface, 
and the muscles of the inferior labial region will be exposed. 

The DEPRESSOR LABII INFERIORIS (quadratus menti) arises 
from the oblique line by the side of the symphysis of the lower jaw, 
and passing upwards and inwards, is inserted into the orbicularis 
muscle and integument of the lower lip. Its inner fibres interlace 
with those of the opposite muscle ; the outer fibres reach nearly to 
the angle of the mouth. This muscle is very thin, and pale in 
colour, and its fibres are mixed with a considerable quantity of fat, 
so that it is very difficult to make a good dissection of it. 

Relations.—By its superficial kai with the platysma myoides, 
part of the depressor anguli oris, and the integument of the chin 
with which it is closely connected. By the deep surface with the 
levator labii inferioris, labial glands, mucous membrane of the lower — 
lip, and mental nerve and =a, 

Nerve-supply.—Supra-maxillary of facial. 

The DEPRESSOR ANGULI ORIS (triangularis oris) is a trian- 
gular plane of muscle arising by a broad base from the external — 
oblique ridge of the lower jaw just below the mental foramen, and 
inserted by its apex into the angle of the mouth, where it is continu- 
ous with the levator anguli oris, zygomaticus major, and upper 
segment of the orbicularis. Near its insertion it is joined by the 
following muscle. 

Relations.—By its superficial surface with the integument ; by 
its deep surface with the depressor labii inferioris, buccinator, and 
branches of the mental nerve and artery. » 

Nerve-supply.—Supra-maxillary of facial. 

The RISORIUS SANTORINI is a triangular muscle, partly formed 
by the continuation above the jaw of fibres of the platysma myoides 
and partly of scattered and thin fibres arising from the fascia over 
the masseter and buccinator. It converges to the angle of the mouth 
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where it becomes connected with the outer border of the depressor 
anguli oris and zygomaticus major. 

Nerve-supply.—Supra-maxillary of facial. 

The LEVATOR LABII INFERIORIS (levator menti) is to be dis- 
sected by everting the lower lip and raising the mucous membrane. 
It is a short but strong muscle arising from the incisive fossa of the 
lower jaw, and inserted into the integument of the chin. It is in 
relation with the mucous membrane of the mouth, with its fellow, 
and with the depressor labii inferioris. 

- Nerve-supply.—Supra-maxillary of facial. 

The whole of the muscles of the face have attachments to the integu- 
ments, as well as to each other and to the bones, and it is chiefly in 
consequence of the integumentary attachments that they act as muscles 
of expression, for it is by this means that the ridges and furrows which 
- give such characteristic expressions to the face are produced. 

Actions,—The depressor labii inferioris draws the lower lip down- 
wards, and a little outwards. The depressor anguli oris, from the 
radiated direction of its fibres, will pull the angle of the mouth either 
downwards and forwards, or downwards and backwards, and be 
expressive of grief ; or acting with the levator enguli oris, zygo- 
maticus major, and risorius Santorini, will draw the angle of the 
mouth upwards and backwards, or directly backwards. The levator 
labii inferioris raises and protrudes the integument of the chin, =~ 

8. Maxillary Group.— 


Masseter, Buccinator, 
Temporal, Pterygoideus externus, 
Pterygoideus internus. 


Dissection.—The flap already obtained must be carried as far 
back as the posterior margin of the ramus of the jaw, and the strue- 
tures which cover the masseter must be cut away. ; 

Fascra.—The masseter muscle is covered by a strong layer of 
fascia continued on to it from the surface of the parotid gland 
(parotideo-masseteric fascia) ; below, it may be traced into the neck, 
where it is found to be continuous with the anterior layer of the 
deep cervical fascia. It is intimately connected with the tendinous 
fibres of the muscle, and is attached above to the lower border of the 
zygomatic arch. 

The MASSETER (pacodopa, to chew) is a short, thick, and some- 
what quadrilateral muscle, composed of two planes of fibres, super- 
ficial and deep. The superficial layer arises by a strong aponeurosis 
from the malar process of the superior maxillary bone and lower 
border of the malar bone, and passes downwards and backwards to 
be inserted into the ramus and angle of the inferior maxilla. The 
_ deep layer arises from the lower border of the malar bone and zygo- 
matic process of the temporal, and passes downwards and forwards 
to be inserted into the upper half of the ramus. 
 Relations.—By its external surface with the zygomaticus major, 
risorius Santorini and platysma myoides, parotid gland and Stenson’s 
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duct, transverse facial artery, pes anserinus, and integument. By 
its internal surface with the temporal muscle, buccinator, from which 
it is separated by a mass of fat, and ramus of the lower jaw. By its 
posterior border with the parotid gland ; by the anterior border with 
the facial artery and vein. 

Nerve-supply.— Masseteric branch of the inferior maxillary of 
the fifth cerebral nerve. 

Fascta.—The strong aponeurotic layer which covers the temporal 
muscle is called the temporal fascia or aponeurosis ; it is attached 
above to the posterior oder of the malar bone and the upper temporal 
crest on the frontal, parietal, and temporal bones. Below it separates 
into two layers, between which there is a small quantity of fat, a 
small nerve derived from the orbital branch of the superior maxil- 
lary nerve, and the orbital branch of the temporal artery. Of these 
two layers one is attached to the outer, and the other to the inner 
surface of the zygoma. 

Dissection.—Make an incision along the upper border of the 
zygoma, for the purpose of separating the temporal fascia from its 
attachment. Then saw through the zygomatic process of the malar 
hone, and through the root of the zygoma near the meatus auditorius. 
Draw down the zygoma, and with it the origin of the masseter, and 
dissect the latter muscle away from the ramus and angle of the 
inferior maxilla. Now remove the temporal fascia from the rest 
of its attachment, and the whole of the temporal muscle will be 
brought into view. 

The TEMPORAL is a broad and radiating muscle, occupying a 
considerable extent of the side of the head, and filling the temporal 
fossa. It arises by tendinous fibres from the whole length of the 
inferior temporal crest, and by muscular fibres from the temporal 
fascia and entire surface of the temporal fossa, excepting the anterior 
or malar wall, Its fibres converge to a strong and narrow tendon, 
which is inserted into the apex, internal surface, and anterior border 
of the coronoid process of the lower jaw, as far down as the junction 
of the body and ramus. 

Relations.—By its external surface with the temporal fascia (which 
separates it from the attollens and attrahens auriculam muscles, and — 
temporal vessels and nerves) and with the zygoma and masseter. By 
its internal surface with the bones forming the temporal fossa, the 
external pterygoid muscle, part of the buccinator, and the internal 
maxillary artery with its deep temporal branches, 

Nerve-supply.—Temporal branches of the inferior maxillary of 
the fifth cerebral nerve. ; 

Dissection.—Saw through the ramus of the lower jaw a little 
above the level of the crowns of the lower molar teeth, then divide 
the neck of the condyle with saw and bone-forceps. Now turn up 
the coronoid process and portion of ramus thus detached, ther. 
with the temporal muscle (which may be dissected from the fossa), 
and a view of the entire extent of the buccinator and external ptery- 
goid muscles will he obtained. 7 
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The BUCCINATOR (buccinw, a trumpet), the trumpeter’s muscle, 
arises from the base of the alveolar processes of the superior and in- 
ferior maxillary bones, corresponding to the three molar teeth, and 
the pterygo-maxillary ligament. This ligament is the raphé of 
union between the buccinator and superior constrictor muscles, and 
is attached by one extremity to the hamular process of the internal 
pterygoid plate, and by the other to the extremity of the molar 
ridge of the lower jaw. The fibres of the muscle converge towards 
the angle of the mouth, where some are continuous with the levator 
and depressor anguli oris, and the greater number cross each other, 
the superior being continuous with the inferior segment of the 
orbicularis oris, the inferior with the superior segment. The fibres 
along the upper border of the muscle pass directly into the upper 
fibres of the orbicularis and do not decussate, and those along the 
lower border in like manner pass directly into the lower fibres of 
that muscle. The muscle is invested externally by a thin fascia 
(buccal) which extends backwards to the pharynx. 

Relations.— By its external surface, posteriorly, with a large and 
rounded mass of fat, which separates the muscle from the ramus of 
the lower jaw, temporal, and masseter : anteriorly with the risorius 
Santorini, zygomatici, levator anguli oris, and depressor anguli oris. 
It is also in relation with a part of Stenson’s duct (which pierces it 
opposite the second molar tooth of the upper jaw), with the trans- 
verse facial artery, branches of the facial and buccal nerves, and facial 
and buccal arteries and veins. By its internal surface with the buccal 
glands and mucous membrane of the mouth. 

Nerve-supply.— Buccal branch of facial, which supplies it on its 
superficial surface. 

The PTERYGOIDEUS EXTERNUS is a short and thick muscle, 
broader at its origin than at its insertion. It arises by two heads, 
one from the pterygoid ridge on the under surface of the great wing 
of the sphenoid ; the other from the outer surface of the external 
ptery. oid plate, tuberosity of the palate bone and tuberosity of the 
superior maxillary. The fibres pass backwards to be znserted into a 
depression on the anterior aspect of the neck of the lower jaw, and 
into the interarticular fibro-cartilage. The internal maxillary artery 
passes between the two heads of this muscle, and the lower head is 
commonly pierced by the buccal branch of the fifth nerve. 

Relations.—By its external surface with the'ramus of the lower 
jaw, temporal muscle, and internal maxillary artery ; by its internal 
surface with the internal pterygoid muscle, internal lateral liga- 
ment of the jaw, middle meningeal artery, and inferior maxillary 
nerve ; by its wpper border with the muscular branches of the inferior 
maxillary nerve. 

Nerve-supply.—Buccal branch of inferior maxillary. 

Dissection.—The condyle of the jaw must now be removed from 
_ its socket, and, together with the external pterygoid, be turned over 
_ towards the nose, so as to expose the internal pterygoid. 

The PTERYGOIDEUS INTERNUS is a thick quadrangular muscle 
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It arises from the pterygoid fossa, being attached to the inner sur- 
face of the external pterygoid plate, and that part of the tuberosity 
of the palate bone which is interposed between the pterygoid plates ; 
it also gets an additional origin 
from the angle between the outer 
surface of the external pterygoid 
plate and the tuberosity of the 
superior maxillary bone. It de- 
scends obliquely backwards, to be 
inserted into the inner surface of 
the angle of the lower jaw. It 
ran: the masseter in appear- 
ance and direction, and was named 
by Winslow internal masseter. 
Relations. — By its external 
surface with the external ptery- 
Fic. 186.—The two pterygoid muscles. goid inferior maxillary nerve 
The zygomatic arch and the greater ? MF 
part of the ramus of the lower jawhave and branches, internal maxillary 
wen — in order ——— — artery and branches, internal 
head of the external pterygoid~ 2 Its lateral ligament, and ramus of 
pterygoid head. 3. Theinternal ptery- the lower jaw. By its internal 
goid. surface with the tensor palati, 
superior constrictor and fascia of the pharynx; by its posterior 
border with the parotid gland. 
Nerve-supply.—Pterygoid branch of inferior maxillary. 
Actions.—The maxillary muscles are the active agents in masti- 
cation, and form an apparatus admirably fitted for that office. The 
buccinator sicathaidbes the cavity of the mouth, and with the aid 
of the tongue keeps the food under the immediate pressure of the 
teeth. By means of its connection with the superior constrictor, it 
shortens the cavity of the pharynx from before backwards, and 
becomes an auxiliary in deglutition. The temporal, the masseter, 
and the internal pterygoid are the bruising muscles, drawing the 
lower jaw against the upper with great force. The two latter, from 
the obliquity of their direction, assist the external pterygoid in grind- 
ing the food, by carrying the lower jaw forward upon the upper; the 
jaw being brought back again by the deep portion of the masseter 
and posterior fibres of the temporal. The external pterygoid muscles, 
when both act together, draw the jaw forwards, but more frequently 
they act alternately, each drawing the jaw forwards and towards the 


\ hee 


opposite side, so as to produce by their alternate action the grinding — 
movements of the molar teeth. The internal pterygoid assists the 


external muscle of the same side in protracting the jaw, and throw- 
ing the teeth towards the opposite side. The temporal is the only 
muscle of mastication which retracts the jaw ; all the rest protract it. 
The whole of these muscles, acting in succession, produce a rotato 


movement of the teeth upon each other, which, with the direct 
action of the lower jaw against the upper, effects the mastication 


of the food. 
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MUSCLES AND FASCLH OF THE NECK. 


The muscles of the neck may be arranged into eight groups, cor- 
responding with the natural divisions of the region ; they are :— 


. Superficial group. 

Depressors of the os hyoides and larynx. 
Elevators of the os hyoides and larynx. 
Lingual group. 

. Pharyngeal group. 

. Palatine group. 

. Preevertebral group. 

. Laryngeal group. 


Superficial Grour.— 
Platysma myoides. 
Sterno-cleido mastoid. 


ASN OWS Ww 


Dissection.—The dissection of the neck should be commenced by 
making an incision along the middle line of its fore-part from the 
chin to the sternum, and bounding it superiorly and inferiorly by 
two transverse incisions; the superior being carried along the 
margin of the lower jaw, and across the mastoid process to the pro- 
tuberance on the occipital bone, the inferior along the clavicle to 
the acromion process. The square flap of integument thus included 
should be turned back from the entire side of the neck, which brings 
into view the superficial fascia, and on the removal of a thin layer 
of this the platysma myoides will be exposed. 

The superficial cervical fascia is a part of the common super- 
ficial fascia of the entire body, and is only interesting from contain- 
ing between its layers the platysma myoides muscle. 

The PLATYSMA MYOIDES (m)arts pis «idos, broad muscle-like 
lamella) is a thin plane of muscular fibres, situated beneath the 
integument on the side of the neck. It arises from the fascia over 
the pectoralis major and deltoid muscle, and from the clavicle and 
acromion ; it passes obliquely upwards and inwards to be inserted 
into the side of the chin, oblique line of the lower jaw, angle of 
the mouth, and integument of the face. The anterior fibres mingle 
beneath the chin with those of the muscle of the opposite side ; the 
next interlace with the depressor anguli oris anit depressor labii 
inferioris ; the posterior fibres are disposed in a transverse direction 
across the lower part of the face, arising from the fascia over the 
parotid gland and masseter muscle, and inserted into the angle of 
the mouth, where they form part of the risorius Santorini muscle. 
The entire muscle is analogous to the cutaneous muscle of brutes, 
the panniculus carnosus. 

Relations.—By its external surface with the integument, with 

which it is closely adherent below, but loosely above. By its 
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internal surface, below the clavicle, with the pectoralis major and 
deltoid ; in the neck with the trapezius, sterno-mastoid, external 
jugular vein and deep cervical faseia ; on the face, with the parotid 
gland, masseter, facial artery and vein, buccinator, depressor anguli 
oris, and depressor labii inferioris. 

Nerve-supply.—Its upper part by the facial, its lower by the 


superficial cervical. 0» 

Dissection.—The platysma is now to be removed, commencing in 
front and turning it backwards towards the spine ; great care must 
be taken not to cut the branches of the superficial cervical plexus, or 
the external jugular vein which lies beneath it. The deep cervical 
fascia will now be exposed, and must be carefully studied. 

The deep cervical fascia is a strong areolo-fibrous membrane, 
which invests the muscles of the neck, and retains and supports the 
vessels and nerves. It commences posteriorly at the ligamentum 
nuche, and passes forwards at each side beneath the trapezius 


Fic. 187.—Transverse section of the 
neck, showing the deep cervical 
oo a fascia and its prolongations forming 
‘ . sheaths forthe muscles. 1. Platysma 
— myoides. 2 Trapezius. 3. Liga- 
ay, mentum nuche. 4. The point at 
Y which the fascia divides to form the 
: sheath for the sterno-mastoid (5). 
Mes Tn aA i 6. The point of reunion of the two 
ini S layers. 7. The point of union of the 
Spee : fascia of opposite sides of the neck. 
8. Sterno-hyoid. 9. Omo-hyoid. 
io. Sterno-thyroid. 11. Lateral lobe 
of the thyroid gland. 12. Trachea. 
13. Gsophagus. 14. Carotid sheath. 
15. Longus colli. The nerve in front 
of the sheath of this muscle is the 
sympathetic. 16. Rectus anticus 
major. 17. Scalenus anticus. 18. 
Scalenus medius. 19. Splenius capi- 
tis. 20, Splenius colli, 21. Levator 
anguli scapule. 22. Complexus. 
23. ‘T'rachelo-mastoid. 24. Transver- 
salis cervicis. 25. Cervicalis ascen- 
dens. 26. Semi-spinalis colli. 27. 
» Multifidus spine. 28. Cervical 
0 sappces 2 


muscle to the posterior border of the sterno-mastoid ; here it divides 
into two layers, which embrace that muscle and unite upon its 
anterior border to be prolonged onwards to the middle line of the 
neck, where it is continuous with the fascia of the opposite side. 
Besides constituting a sheath for the sterno-mastoid, it also forms 
sheaths for the other muscles of the neck over which it passes. If 
the superficial layer (anterior layer) of the sheath of the sterno- 
mastoid be traced upwards, it will be found to pass over the parotid 
gland and masseter muscle (fascia parotideo-masseterica), to be in- 


serted into the zygomatic arch ; traced downwards, it will be seen to 


pass to the front of the clavicle, to which it becomes attached. If 
the deep layer (posterior layer) of the sheath be examined supe- 
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_ viorly, it will be found attached to the styloid process, from which 
it is reflected to the angle of the lower jaw, forming the stylo-maazl- 
lary ligament ; Ealowedl downwards, a process of it will be found 
connected with the tendon of the omo-hyoid muscle, binding it 
down to the clavicle, while still lower it becomes continuous with 
the costo-coracoid membrane. It is pierced in the posterior triangle 
of the neck by the external jugular vein. In the middle line the 
deep cervical fascia is thin above where it becomes attached to the 
hyoid bone, but as it descends it becomes thicker and splits into two 
layers, a superficial and a deep, between which there is a little fat 
and areolar tissue, as well as a lymphatic gland. The superficial of 
these layers is attached to the anterior edge of the sterno-mastoid, 
and below to the sternum and inter-clavicular ligament ; the deep 
layer is intimately connected with the sterno-hyoid and sterno- 
thyroid, ensheathing them, and becoming attached to the posterior 
surface of the sternum. Still deeper in the anterior triangle, a thin 
sheet of fascia passes behind the depressor muscles of the hyoid to 
invest the thyroid body, and being continued on to the trachea may 
be traced to the fibrous layer of the pericardium, with which it 
blends, The deep cervical fascia also forms a sheath for the common 
carotid artery, internal jugular vein, and pneumogastric nerve, a 
fibrous septum intervening between the artery and vein. That 
portion of the fascia which covers the muscles lying on the front 
of the vertebral column, and intervenes between them and the 
pharynx and cesophagus, is called the pre-vertebral fascia, 

Dissection.—Remove the deep cervical fascia and expose the 
sterno-mastoid muscle. 

The STERNO-CLEIDO MASTOID is the large oblique muscle of 
the neck, and is situated between two layers of the deep cervical 
fascia. It arises, as implied by its name, from the sternum and 

clavicle (xAediov), and passes obliquely upwards and backwards, to 
be enserted into the mastoid process of the temporal, and superior 

-eurved line of the occipital bone. The sternal portion arises by a 
rounded tendon, increases in breadth as it ascends, and spreads out 
to a considerable extent at its insertion. The clavicular portion 

is broad and fleshy, separate from the sternal portion below, but 
blended with the posterior surface of the latter as it ascends. 

The two portions of this muscle are sometimes described as separate 
muscles under the names of sterno-mastoid and cleido-mastoid, these 
being again occasionally subdivided, the first into sterno-mastoid and 
sterno-occipital, and the second into cleido-mastoid and cleido-occipital. 
The cleido-mastoid is the most deeply seated slip of the muscle, and 
has a separate attachment to the mastoid process; it is generally 
perforated by the spinal accessory nerve. 

q Relations.—By its superficial surface with the integument, pla- 
tysma myoides, external jugular vein, superficial ‘branches of the 

rvical plexus of nerves, and anterior layer of the deep cervical 

cia. By its deep surface with the deep layer of the cervical fascia, 
sterno-clavicular articulation, sterno-hyoid, sterno-thyroid, omo- 
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hyoid, scaleni, levator anguli scapule, splenii, and posterior belly of 
the digastricus muscle ; phrenic nerve, transversalis colli, and supra- 
scapular artery ; deep lymphatic glands, sheath of the common caro- 
tid and internal jugular vein, descendens cervicis nerve, external 
carotid artery with its posterior branches, and commencement of the 
internal carotid artery ; cervical plexus of nerves, pneumogastric, 
spinal accessory, hypoglossal, sympathetic, and facial nerves, and 
parotid gland. It is pierced on this aspect by the spinal accessory 
nerve, 

Nerve-supply.—Spinal accessory nerve, and branches of the 
second and third cervical nerves. 
_ Actions,—The platysma produces a muscular traction on the 
ntegument of the neck, which prevents it from falling so flaccid in 


Fic. 188.— Muscles of 
the anterior aspect of 
the neck; on theright 
side of the figure the 
superficial muscles 
are seen, on the left 
the deep. 1. Posterior 
belly of digastricus. 
2. 1ts anterior belly. 
Aponeurotic pulley, 
through which itsten- 
don is seen passing, — 
attached to the body 
of the os hyoides. 
a, 4. Stylo-hyoid — 
muscle transfixed by 
the posterior belly of 
the digastricus. 5. 
Mylo-hyoid. 6, Genio- 
hyoid. 7. The tongue. — 
8. Hyo-glossus. 9. 
Stylo - glossus. 10. 
Stylo-pharyngeus. 11. 
Sterno-mastoid. 12. 
Its sternal origin. 13. 
Its clavicular origin. 
14. Sterno-hyoid. 15. 
Sterno-thyroid of thi 


1g. Clavicular portion of the trapezius. 20. Scalenus anticus, of the right side. 
21. Scalenus posticus ; the scalenus medius is seen between the two. 


old persons as it would if the extension of the skin were the mer 
result of elasticity. It draws also on the angle of the mouth, an 
is one of the depressors of the lower jaw. It assists in the exp 
sion of the emotion of fright or extreme fear. The sterno-mastoi 
muscles (nutatores capitis) are the great anterior muscles of con 
nection between the thorax and the head. Both muscles acti 
together, when the spine is fixed, raise the head and carry it bac 
wards. The clavicular portions, acting more forcibly than 
sternal, give stability and steadiness to the head in suppor 
weights. Either muscle acting singly would draw the head tow 
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the shoulder of the same side, and carry the face towards the oppo- 
site side. If the head be fixed, they can raise the sternum in forced 
inspiration. 


Regional Anatomy of the Neck. 


The region of the neck is divided into two great triangles by the 
sterno-mastoid muscle. The posterior triangle is bounded by the 
posterior border of the muscle, by the clavicle, and by the anterior 
edge of the trapezius. The anterior triangle is bounded by the 
anterior border of the sterno-mastoid, by the lower border of the 
inferior maxilla, and a line drawn from the angle of this bone to the 
mastoid process, and by the mesial line. 

The posterior triangle is subdivided into two by the scapular belly 
of the omo-hyoid muscle. The posterior superior triangle (occi- 
pital triangle) is bounded by the posterior border of the sterno-mas- 
toid, the anterior edge of the trapezius, and the posterior belly of the 
omo-hyoid. Its floor is formed from above downwards by the splenius 
capitis, levator anguli scapule, scalenus posticus, scalenus medius, 
and upper digitation of the serratus magnus muscles. It contains 
the superficial descending branches of the cervical plexus, the spinal 
accessory nerve, the transversalis colli artery and vein, the super- 
ficialis colli artery, and the cervical lymphatics and glands. 

The posterior inferior or subclavian triangle is bounded by 
the clavicle, the posterior belly of the omo-hyoid, and the posterior 
border of the sterno-mastoid. This triangle contains the third part 
of the subclavian artery, above and behind which are the trunks 
of the brachial plexus ; below, and in front of it, almost overlapped 
by the clavicle, the subclavian vein, in close proximity to which, 
behind the clavicle, is the suprascapular artery, both of which 
vessels, although not strictly in the triangle, are apt to invade it 
as soon as the fascia is divided in the operation for ligature of 
the subclavian. The external jugular vein terminates in the sub- 
elavian vein about the middle of this space ; near its termination 
it receives the transversalis colli and suprascapular veins. This 
triangle also contains a small nerve to the subclavius muscle and 
a lymphatic gland. 

The anterior triangle has been divided into three—the inferior 
earotid, the superior carotid, and the submaxillary. 

The inferior carotid triangle is bounded by the mesial line, the 
anterior border of the sterno-mastoid, and the anterior belly of 
the omo-hyoid. Its floor is formed by the longus colli muscle and 
vertebral column, and its roof by the integument, superficial fascia, 
platysma myoides, and deep cervical fascia. It contains the sterno- 

yoid and sterno-thyroid muscles, common carotid artery, internal 
jugular vein, inferior thyroid artery, superior thyroid artery, thyroid 
body, lower part of larynx, trachea, lower part of pharynx, ceso- 
phagus, recurrent laryngeal nerve, descendens and communicans 
cervicis nerves, sympathetic nerves, inferior thyroid veins, and one 
or two lymphatic glands. 
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The superior carotid triangle (the place of selection for ligature 
of the carotid artery) is bounded by the anterior border of the 
sterno-mastoid, the anterior belly of the omo-hyoid, and the pos- 
terior belly of the digastricus. Its floor is formed by parts of 
the thyro-hyoid, hyo-glossus, and middle and inferior constrictor 
muscles, and its roof by the integument, superficial fascia, platysma, 
and deep fascia. It contains the common, external and internal 
carotid arteries, the superior thyroid, lingual, facial, occipital, and 
ascending pharyngeal arteries ; the superior thyroid, lingual, facial, 
ascending pharyngeal and internal jugular veins ; the hypoglossal, 
vagus, spinal accessory, descendens cervicis, superior laryngeal and 
sympathetic nerves; the upper part of larynx and lower part of — 
pharynx ; some lymphatic vessels and glands. | 

The submaxillary triangle is bounded above by the lower border — 
of the body of the lower jaw, the parotid gland and mastoid process, 
below by the posterior belly of the digastricus and the stylo-hyoid, 
in front by the mesial line. Its floor is formed by the anterior belly | 
of the digastricus, the mylo-hyoid and hyo-glossus muscles. The 
space contains the submaxillary gland, facial artery and vein, sub- 
mental artery, mylo-hyoid artery and nerve, external carotid artery, 
part of the parotid gland, internal carotid artery, commencement 
of external and interior jugular veins, pneumogastric and glosso- 
pharyngeal nerves, and submaxillary lymphatic vessels and glands. — 


Second Group.—Depressors of the Os Hyoides and Larynx. — 


Sterno-hyoid, Thyro-hyoid, 
Sterno-thyroid, Omo-hyoid. 


Dissection.—These muscles are brought into view by removing 
the deep fascia from the front of the neck between the two sterno 
chatila muscles. The omo-hyoid to be seen in its whole extent 
requires that the sterno-mastoid muscle be divided from its origin 
and turned aside. ‘ 

The STERNO-HYOID is a narrow ribbon-like muscle, arising fro’ 
the posterior surface of the first bone of the sternum and from the 
inner extremity of the clavicle. It is inserted into the lower borde 
of the body of the hyoid bone. 

Relations.—By its superficial surface with the sternum, sternal 
end of clavicle, deep cervical fascia, platysma myoides and sterno 
mastoid muscle ; by its deep surface with the sterno-thyroid, crico 
thyroid, and thyro-hyoid muscles, superior thyroid artery, thyroi 
gland, crico-thyroid and thyro-hyoid membranes. 

Nerve-supply.— Descendens cervicis. ‘ 

The STERNO-THYROID, broader than the preceding, beneath whic 
it lies, arises from the posterior surface of the upper bone of # 
sternum, and from the cartilage of the first rib; it is inserted int 
the oblique line on the great ala of the thyroid cartilage. The inn 
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borders lie in contact along the middle line, and the muscles are 
sometimes marked by a tendinous intersection at their lower part. 
Some of the fibres of this muscle are continued directly into the 
thyro-hyoid without intervening attachment ; others are continuous 
with the inferior constrictor. 

Relations.—By its external surface with the sterno-hyoid, omo- 
hyoid, and sterno-mastoid muscle ; by its internal surface, with the 
trachea, inferior-thyroid veins, thyroid gland, lower part of the 
larynx, sheath of the common carotid artery and internal jugular 
vein, subclavian vein, vena innominata, and on the right side, 
arteria innominata. The middle thyroid vein lies along its inner 
border. 

Nerve-supply.—Descendens cervicis. 

The THYRO-HYOID is the continuation upwards of the sterno- 
thyroid muscle. It arises from the oblique line on the thyroid car- 
tilage, and is inserted into the lower border of the body, and great 
cornu of the os hyoides for one-half its length. 

Relations.—By its external surface with the sterno-hyoid and 
omo-hyoid muscle ; by its internal surface with the great ala of the 
thyroid cartilage, thyro-hyoid membrane, and superior laryngeal 
artery and nerve. 

Nerve-supply.—A special branch of the hypoglossal. 

The OMO-HYOID (dpos, shoulder) is a double-bellied muscle 
passing obliquely across the neck from the scapula to the os hyoides ; 
it forms an obtuse angle behind the sterno-mastoid, and is retained 
in that position by a process of the deep cervical fascia which forms 
a sheath for its tendon and holds it in connection with the sternum 
and first rib. It arises from the upper border of the scapula and 
transverse ligament of the suprascapular notch, and is ciserted into 
the hyoid bone at the junction of the body and great cornu. 

Relations.—-By its superficial surface with the trapezius, sub- 
clavius, clavicle, deep cervical fascia, platsyma myoides, sterno- 
mastoid, and integument. By its deep surface with the brachial 
plexus, scaleni muscles, phrenic nerve, sheath of the common carotid 
artery and jugular vein, descendens cervicis nerve, sterno-thyroid 
and thyro-hyoid muscle, and the sterno-hyoid at its insertion. 

Nerve-supply. —Descendens cervicis. 

Actions.—The four muscles of this group are depressors of 
the hyoid bone and larynx, the three former drawing these parts 
downwards in the middle line, and the two omo-hyoid muscles 
regulating their traction to the one or other side of the neck, accord- 
ing to the position of the head. The omo-hyoid muscles, by means 
f their connection with the deep cervical fascia, are rendered 
snsors of that portion of the deep fascia which covers the lower 
art of the neck, between the two sterno-mastoid muscles. The thyro- 
yoid muscles, by approximating the hyoid bone to the thyroid 
tilage, relax the hyo-epiglottic ligament, and permit the epiglottis 
to fall down over the aperture of the larynx during deglutition (G, 

achanan). 
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Third Group.—Elevators of the Os Hyoides. 


Digastricus, Genio-hyoid, 
Stylo-hyoid, Genio-hyo-glossus. 
Mylo-hyoid, 


Dissection.—These are best dissected by placing a high block 
beneath the neck, and throwing the head backwards. The integu- 
ment has been already dissected away, and the removal of . oe 
areolar tissue and fat brings them clearly into view. 

The DIGASTRICUS (dis, twice ; yaorip, belly ; biventer) is a small 
muscle situated immediat..y beneath the side of the body of the 
lower jaw ; fleshy at each extremity, and tendinous in the middle. 
It arises from the digastric fo ~ 1.1 te: or border of the mastoid 
process of the temporal bone; pierces by its posterior belly the 
stylo-hyoid mu cle, nd is inserted into a depression on the inner 
side of the ‘ower jaw, close to the symphysis. The middle tendon 
is held in connection with the body of the os hyoides by an aponeu- 
rotic loop, through which it plays as through a pulley; the loop 
being lubricated by a synovial membrane. A thin layer of aponeu- — 
rosis is given off from the tendon of the digastricus at each side, — 
which is connected with the body of the os hyoides, and forms a — 
strong plane of fascia between the anterior portions of the two — 
muscles, This fascia, the supra-hyoidean, is continuous with the 
deep cervical fascia. 

Relations.—By its superficial surfuce with the platysma myoides, 
sterno-mastoid, trachelo-mastoid, anterior fasciculus of the stylo- 
hyoid muscle, parotid plaats and submaxillary gland. By its deep 
surface with the styloid muscles, hyo-glossus, mylo-hyoid, external 
carotid artery, lingual and facial arteries, internal carotid artery, — 
jugular vein, and hypoglossal nerve. 

Nerve-supply.—The anterior belly of the digastric muscle is 
supplied by the mylo-hyoid nerve, a branch of the inferior maxil- 
lary ; the posterior belly by a branch of the facial. 

The STYLO-HYOID is a small and slender muscle situated in 
immediate relation with the posterior belly of the digastricus, by 
which it is pierced, It arises from the middle of the styloid process, 
its outer side, and is inserted in the body of the os hyoides near the 
union of the lesser cornu with the body. 

Relations.—By its superficial surface with the posterior belly of 
the digastricus, parotid gland and submaxillary gland ; its deep rela- 
tions are similar to those of the posterior belly of the digastricus. 

Nerve-supply.—A branch of the facial. . 

Dissection.—The digastricus and stylo-hyoid must be remov 
from their connection with the lower jaw and os hyoides, and turn 
aside, in order to see the next muscle, 

The MYLO-HYOID (yvAn, mola, 2.¢., attached to the molar ri 
of the lower jaw) is a broad and triangular plane of muscular fib 
forming, with its fellow of the opposite side, the floor of the mout 
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It arises from the whole length of the molar ridge of the lower jaw, 
from the symphysis to the last molar tooth, and proceeds inwards 
and backwards to the middle line, where its fibres are continuous 
with those of the opposite side, the posterior fibres being inserted 
into the body of the os hyoides. At the middle line the union is 
tendinous on the upper surface in front, on the lower behind, the 
rest being fleshy. 

Relations.—By its superficial or inferior surface, with the pla- 
fysaa myoides, digastricus, supra-hyoidean fascia, submaxillary 
gland, submental artery and mylo-hyoidean nerve and artery. By 
its deep or superior surface with the genio-hyoid, genio-hyo-glossus, 
hyo-glossus, stylo-glossus, gustatory nev{2,-+hypoglossal nerve, Whar- 


Oils Saat 


wd. {fi 
Fic.” 189.—Styloid muscles and 
muscles of the tongue. 1. Tem- 
poral bone of the left side. 2, 2. 
The right side of the lower jaw, 
divided at its symphysis, the left 
side having been removed. 3. — 
Tongue. 4. Genio-hyoid. 5. Genio- 
hyo-glossus. 6. Hyo-glossus ; its 
basio-glossus portion. 7. Its 
cerato-glossus portion. 8, Anterior 
fibres of the inferior lingualis issu- 
ing from between the hyo-glossus 
and genio-hyo-glossus. 9. Stylo- 
glossus with part of the stylo- 
maxillary ligament. 10. Stylo- 
hyoid. «1. Stylo-pharyngeus, 
12. Os hyoides. 13. Thyro-hyoid 
membrane. 14. Thyroid cartilage. 
15. Thyro-hyoid muscle arising 
from the oblique line of the thyroid 
cartilage. 16. Cricoid cartilage. 
17. Crico-thyroid membrane, 
through which the operation of 
laryngotomy is performed. 18. 
Trachea. 19. Commencement of 
the cesophagus, 
A 


ton’s duct, sublingual gland, and mucous membrane of the floor of 
the mouth. 
Nerve-supply.—The mylo-hyoid nerve, a branch of the inferior 
dental, which supplies it on its lower or superficial surface. 
Dissection.— After the mylo-hyoid has been examined, it should 
be cut away from its origin and insertion, and completely removed. 
The view of the next muscles would also be improved by dividing 
the lower jaw a little to the side of the symphysis, and drawing it 
outwards ; or removing it altogether if the ramus have been already 
-eut across in dissecting the internal pterygoid muscle. The tongue 
may then be drawn out of the mouth by means of a hook. 
The GENIO-HYOID (yévewoy, the chin) arises from a small tubercle 
on the inner side of the symphysis of the lower jaw, and is inserted 
into the body of the os hyoides, It is a short and slender muscle, 
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closely connected with its fellow and with the border of the 
following. 

Relations.—By its superficial or inferior surface with the mylo- 
hyoid ; by the deep or superior surface with the lower border of the 
genio-hyo-glossus. 

Nerve-supply.—The hypoglossal nerve. 

The GENIO-HYO-GLOSSUS (y\éoca, the tongue) is a triangular 
muscle, narrow and pointed at its origin from the lower jaw, broad 
and fan-shaped at its attachment to the tongue. It arises from a 
tubercle above that of the genio-hyoid, and spreads out to be inserted 
into the whole length of the tongue, from base to apex, and into the 
body of the os hyoides, 

Relations.—By its inner surface with its fellow of the opposite 
side. By its outer surface with the mylo-hyoid, hyo-glossus, stylo- 
glossus, lingualis, sublingual gland, lingual artery, gustatory nerve, 
and hypoglossal nerve. By its wpper border with mucous membrane 
of the Aor of the mouth, in the situation of the fraenum lingue ; 
by its lower border with the genio-hyoid. 

Nerve-supply.—The hypoglossal nerve. 

Actions,—All the members of this group of muscles act on the 
os hyoides when the lower jaw is fixed, and on the lower jaw when — 
the os hyoides is drawn downwards and fixed by its depressor 
muscles. They act, therefore, as depressors of the jaw or as elevators 
of the hyoid bone. The genio-hyo-glossus is, moreover, a muscle 
of the tongue ; its action upon that organ will be considered with 
the next group. 


Fourth Group.—Muscles of the Tongue. 


Genio-hyo-glossus, Lingualis, 
Hyo-glossus, _ Stylo-glossus, 
Palato-glossus, 


Dissection.—These are already exposed by the preparation we 
have just made; there remains, therefore, only to dissect and 
examine them. 

The substance of the tongue is chiefly composed of muscular 
fibres; these are divisible into two sets, the extrinsic and in- 
trinsic. The extrinsic muscles are the genio-hyo-glossus, hyo- 
glossus, stylo-glossus and palato-glossus. The intrinsic muscles 
of the tongue form the great bulk of that organ, and are known 
collectively under the general title of lingualis. 

The genio-hyo-glossus, the first of these muscles, has been de- 
seribed with the last group. 

The HYO-GLOSSUS is a square-shaped plane of muscle, arising 
from the whole length of the great cornu, the lesser cornu, and side 
of the body of the os hyoides ; and inserted between the stylo-glossus 
and lingualis into the side of the tongue. The direction of th 
tibres which arise from the body is obliquely backwards ; those from 
the great cornu pass obliquely forwards ; hence they are described by 
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Albinus as two muscles, under the names of basto-glossus and 
cerato-glossus, to which he added a third fasciculus, arising from 
the lesser cornu, and spreading along the side of the tongue, the 
chondro-glossus. The basio-glossus slightly overlaps the upper part 
of the cerato-glossus, and is separated from it by the transverse 
portion of the stylo-glossus. 

Relations.—By its external surface with the digastric, stylo-hyoid, 
stylo-glossus, mylo-hyoid, gustatory nerve, hypoglossal nerve, Whar- 
ton’s duct, and sublingual gland. By its internal surface with the 
middle constrictor of the pharynx, lingualis, genio-hyo-glossus, 
lingual artery, and glosso-pharyngeal nerve. 

Nerve-supply.—The hypoglossal nerve. 

THE LINGUALIS.— Muscular fibres may be seen towards the apex 
of the tongue, issuing 
from the interval be- 
tween the _ hyo-glossus 
and genio-hyo-glossus ; 
these constitute the lin- 
gualis longitudinalis 
inferior. It consists of a 
small fasciculus of fibres 
running longitudinally 
from the base, where it is 
attached to the os hyoides, 
to the apex of the tongue. 

The other muscles en- 
tering into the structure 
of the tongue, are the 


lingualis longitudinalis Fic. 190.—Extrinsic and ina a snare i twee 
‘ a ; tongue. “xz, Mucous membrane. 2, Superfici 

Be porto vel superfici longitudinal lingualis, 3, Transverse lingualis. 

alis, the lingualis trans- 4 4° Inferior longitudinal lingualis. 5, 5. Genio- 


versus, and the lingualis hyo-glossus. 6, 6. Hyo-glossus. 7. Stylo-glossus. 
verticalis, The lingua- * “=ds4 

lis superior forms a thin plane on the upper surface of the organ, 
lying immediately beneath the mucous membrane, and is intermixed 
with fine areolar and adipose tissue. This layer is thicker in front 
than behind, and is covered posteriorly by a thin stratum of transverse 
fibres derived from the hyo-glossus. The lingualis transversus con- 
stitutes the chief bulk of the tongue; it lies between the lingualis 
superior and inferior, its fibres being attached at the middle line to 
the fibrous septum of the tongue, and laterally to the mucous mem- 
brane ; some of its fibres are continuous with those of the stylo- 
a? hyo-glossus, and palato-glossus. The lingualis verticalis . 
forms a series of curves in each half of the tongue, intersecting 
the transverse lingualis, and extending from the dorsum to the 
under surface, where many of the fibres become continuous with 
those of the genio-hyo-glossus. The fibres of the muscular struc- 
ture of the tongue are separated from each other by a large quantity 
of very fine fat and some glandular tissue, The lateral halves of 
R 


et 
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the tongue are divided by a fibrous septum, which involves only 
the inner or medullary portion of the muscular mass, but is suffi- 
ciently complete to prevent anastomosis of the arteries of one side 
with those of the other. 

Nerve-supply.—The several layers of muscular fibre which con- 
stitute the lingualis muscle are chiefly supplied by the hypoglossal 
nerve, but some filaments of the facial also reach them. 

The STYLO-GLOSSUS arises from the apex of the styloid process 
and from the stylo-maxillary ligament; it divides on the side of the 
tongue into two parts, one transverse, which passes inwards between 
the two portions of the hyo-glossus, and is lost among the transverse 
fibres of the substance of the tongue ; the other longitudinal, which 
spreads out upon the side of the tongue, and is prolonged forwards 
with the inferior lingualis as far as its tip. 

Relations.—By its external surface with the internal pterygoid 
muscle, gustatory nerve, parotid gland, sublingual gland, and 
mucous membrane of the floor of the mouth. By its internal 
surface with the tonsil, superior constrictor of the pharynx, and 
hyo-glossus. 

Nerve-supply.—-The hypoglossal and facial nerves. 

The PALATO-GLOSSUS passes between the soft palate and the 
side of the base of the tongue, forming a prominence of the mucous 
membrane, which is called the anterior pillar of the fauces. Its 
fibres are spread out superiorly among the muscular fibres of the 
palato-pharyngeus, and inferiorly among the fibres of the stylo- 
glossus upon the side of the tongue. 

- Nerve-supply.—This muscle is supplied by branches from 
Meckel’s ganglion and the pharyngeal plexus ; the motor filaments 
being ultimately traceable to the facial. 

Actions.—-The genio-hyo-glossus muscle effects several move- | 
ments of the tongue. en the tongue is steadied and pointed — 
by the other muscles, the posterior fibres of the genio-hyo-glossus 
would dart it from the mouth, while its anterior fibres would 
. restore it to its former position. The whole length of the muscle — 
acting on the tongue, would render it concave along the middle — 
line, and form a channel for the current of fluid towards the 
pharynx, as in sucking. The apex of the tongue is directed to 
the roof of the mouth, and rendered convex from before back- 
wards by the linguales. The hyo-glossi, by drawing down the 
sides of the tongue, render it convex along the middle line. It 
is drawn upwards at its base by the palato-glossi, and backwards 
or to either side by the stylo-glossi. The palato-glossi muscles, 
assisted by the uvula, have the power of closing the fauces com- 
pletely, an action which takes place in deglutition. The lingualis 
_se are mainly brought into play in the production of articulate 
speech, 
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Fifth Group.—Muscles of the Pharynx. 


Inferior constrictor, Stylo-pharyngeus, 
Middle constrictor, Palato-pharyngeus, 


Superior constrictor, 


® Dissection.—To dissect the pharynx, the trachea and cesophagus 
are to be cut through at the lower part of the neck, and drawn 
upwards by dividing the loose areolar tissue which connects the 
back of the pharynx with the vertebral column. The saw is then 
to be applied behind the styloid processes, and the base of the skull 
sawn through. The vessels and loose structures should be removed 


Fic. 191.—Dissection of 
the constrictor mus- 
cles of the pharynx 
with the vessels and 
nerves in relation 
with them. 1. Pha- 
ryngeal aponeurosis. 
2, 2. Glosso-pharyn- 
geal nerve. 3. Poste- 
rior belly of digastric. 
4, 4. Vagus nerve. 
5. Splenius capitis. 
6. Spinal - accessory 
nerve. 7. Superior 
constrictor muscle. 8. 
Internal jugular vein. 
g. Ascending pharyn- 
gealartery. 10. Hypo- 
glossal nerve. 11. 
Stylo - pharyngeus. 

_ 12, Superior ganglion 
of sympathetic. 13. 
Sterno-mastoid. 14. 
Pharyngeal branch of 
pneumogastric. 15. 
Middle constrictor. 
16. Superior laryngeal 
nerve. 17. Common 
-earotid artery. 18. 
Middle ganglion of 
sympathetic. 19. In- 
ferior constrictor. 20. Cardiac nerves, 21. (Hsophagus. 22. Recurrent laryngeal 
nerve. 


from the preparation, and the pharynx stuffed with tow or wool for 
the purpose of distending it, and rendering the muscles more easy of 
dissection. 

Fascta.—The pharyngeal fascia or aponeurosis is a strong sheet 
situated between the muscles and mucous membrane ; it is especially 
strong at its upper part, where it fills in the interval left above the 
festooned upper margin of the superior constrictor, and is attached 
to the basilar process of the occipital bone and petrous portion of the 
temporal. It is strengthened in the middle line by a strong band, 
which is attached to the pharyngeal tubercle on the basilar process 
of the occipital bone ; this has been named by Cleland the cranio- 
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pharyngeal ligament. As it passes down, the fascia gradually 
becomes thinner, and at the lower part of the pharynx is distin- 
guishable only as a layer of connective tissue uniting the mucous 
and muscular coats. 

The constrictors of the pharynx are web-like sheets of muscle 
with fibres differently disposed, which form a muscular bag attached 
to the base of the skull. This bag communicates in front with the 
mouth. Each of the constrictors may be described as having one 
posterior attachment and several lateral. 

The INFERIOR CONSTRICTOR, the thickest of the three con- 
strictor muscles, arises from the cricoid cartilage, and the inferior 
cornu and oblique line of the thyroid. Some fibres are continuous 
with those of the sterno-thyroid, thyro-hyoid, and crico-thyroid 
muscles ; inferiorly it is blended with the transverse fibres of the 


\ 
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Fic. 192.—-Side view of the muscles of the 
pharynx. x. Trachea, 2. Cricoid car- 
tilage. 3. Crico-thyroid membrane. | 
4. Thyroid cartilage. 5. Thyro-hyoid 
membrane. 6. Os hyoides. 7. Stylo- 
hyoid ligament. 8. Qsophagus. 9. 
Inferior constrictor. ro. Middle con- 
strictor, xz. Superior constrictor. 12. 
Stylo-pharyngeus, passing down be- 
tween the superior and middle con- 
strictor, 13. Upper concave border 
of superior constrictor; at this point 
the muscular fibres of the pharynx are — 
deficient. 14. Pterygo-maxillary liga- 
ment. 15. Buccinator. 16. Orbicu- 
laris oris, 17. Mylo-hyoid. 


wsophagus. Its fibres spread out, and are inserted into the middle 
line of the pharynx, the inferior fibres being almost horizontal, the 
superior oblique and overlapping the middle constrictor. 
Relations.—By its external surface with the vertebral column, 
longus colli, sheath, of the common carotid artery, sterno-thyroi 
muscle, thyroid gland, and some lymphatic glands. By its inter 
surface with the middle constrictor, stylo-pharyngeus, palato-pharyn 
geus, and mucous membrane of the pharynx. By its lower border 
near the cricoid cartilage, it is in relation with the recurrent 
laryngeal nerve ; and by the upper border with the superior laryn- 
geal nerve. i 
The muscle must be removed before the next can be fully seen. 
The MIDDLE CONSTRICTOR «rises from the great cornu of ti 
os hyoides, from the lesser cornu, and from the stylo-hyoid li 
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ment. It radiates from its origin, and spreads out upon the side of 
the pharynx, the lower fibres descending and being overlapped by 
the inferior constrictor ; the upper fibres ascending, so as to cover in 
the superior constrictor. It is inserted into the raphé of the pharynx, 

_ and by a fibrous aponeurosis into the basilar process of the occipital 
bone, 

Relations.—By its external surface with the vertebral column, 
longus colli, rectus anticus major, carotid vessels, inferior constrictor, 
hyo-glossus, = artery, pharyngeal plexus of nerves, and some 
lymphatic glands. By its anternal surface with the superior con- 
strictor, stylo-pharyngeus, palato-pharyngeus, and mucous membrane 
of the pharynx. 

The upper portion of this muscle must be turned down, to bring 
the whole of the superior constrictor into view; in so doing, the 
Pe ayageus muscle will be seen passing behind its upper 

order. 

The SUPERIOR CONSTRICTOR is a thin and quadrilateral plane 
of muscular fibres arising from the side of the tongue, the mucous 
membrane of the floor of the mouth, the extremity of the molar 
ridge of the lower jaw, the pterygo-maxillary ligament, and lower 
third of the posterior margin of the internal pterygoid plate ; and 
inserted into the raphé of the pharynx and basilar process of the 
occipital bone. Its superior fibres are arched, leaving a concave 
interspace between its upper border and the basilar process ; some 
of its lower fibres are continuous with those of the genio-hyo-glossus 

‘on the side of the tongue, and it is overlapped inferiorly by the 
middle constrictor. 

Relations.—By its external surface with the vertebral column and 
muscles of the latter, behind ; with the vessels and nerves contained 
in the mazillo-pharyngeal space laterally, and with the middle con- 
strictor, stylo-pharyngeus, and tensor palati. By its internal surface 
with the levator palati, palato-pharyngeus, tonsil, and mucous mem- 
brane of the pharynx. 

Nerve-supply.—The constrictor muscles of the pharynx are 
supplied by a plexus of nerves derived from the superior laryngeal 
and pharyngeal branches of the pneumogastric, the ilasos heats 
geal, and cervical plexus, mixed with some fibres from the sym- 

athetic. 

: Muscular Interspaces.—The three constrictor muscles of the 
pharynx, having festooned upper edges, necessarily leave between 
them muscular interspaces; these being pads es by important 
structures, require to be recognised and remembered. The first is 

laced between the upper edge of the superior constrictor and the 

ase of the skull, dank has received the name of Sinus of Mor- 
gagni; it gives passage to the Eustachian tube, levator palati 
muscle, and a branch of the ascending pharyngeal artery, and is 
closed in by the pharyngeal aponeurosis and mucous membrane. 
The second space is between the superior and middle constrictors ; it 
‘contains the stylo-pharyngeus muscle and glosso-pharyngeal nerve. 
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The third space forms the interval between the middle and inferior 
constrictors ; it corresponds to the lateral part of the thyroid-hyoid 
membrane, and transmits the superior laryngeal nerve and artery. 

Maxillo-Pharyngeal Space.—Between the side of the pharynx 
and ramus of the lower jaw is a triangular interval, the mazzllo- 
pharyngeal space, which is bounded at the inner side by the supe- 
rior constrictor muscle ; at the outer side by the internal pterygoid 
muscle; and behind by the rectus anticus major and vertebral 
column. In this space are situated the internal carotid artery, 
ascending pharyngeal artery, internal jugular vein, glosso-pharyn- 
geal, pneumogastric, spinal accessory, sympathetic, and hypoglossal 
nerves, 

The STYLO-PHARYNGEUS is a long and slender muscle arising 
from the inner side of the base of the styloid process; it descends 
between the superior and middle constrictor muscles, and spreads out 
beneath the mucous membrane of the pharynx ; it is inserted partly 
into the posterior border of the thyroid cartilage and partly into the 
internal face of the inferior constrictor. 

Relations.—By its external surface with the stylo-glossus muscle, 
external carotid artery, parotid gland, and middle constrictor. By 
its internal surface with the internal carotid artery, internal jugular 
vein, superior constrictor, palato-pharyngeus, and mucous membrane. 
Along its lower border is seen the glosso-pharyngeal nerve, which 
crosses it opposite the root of the tongue, to pass between the superior 
and middle constrictor and behind the hyo-glossus. 

Nerve-supply.—Glosso-pharyngeal nerve. F 

Associated in function with the preceding is a small muscle, not 
always present, the salpingo-pharyngeus (odAmcy€, a tube), which 
arises from the lower border of the Eustachian tube near its aperture, 
and passes down upon the inner surface of the side of the pharynx, 
where it becomes united with the palato-pharyngeus. 

The palato-pharyngeus is described with the muscles of the soft — 
palate. | 

Actions,—The three constrictor muscles are important agents in — 
deglutition ; they contract upon the morsel of food as soon as it is — 
received by the pharynx, and convey it downwards into the cso- 
ppegte Constriction of the pharynx takes place by the anterior wall | 
of the cavity being drawn backwards, and at the same time there 
is a slight upward movement of the hyoid bone and larynx in con- 
sequence of the oblique direction of most of the fibres of the middle 
and inferior constrictors. The stylo-pharyngei draw the pharynx 
upwards, and widen it laterally. The palato-pharyngei ales draw 
it upwards, and with the aid of the uvula close the opening of the 
fauces. The salpingo-pharyngei are elevators of the upper 
of the pharynx. A more complete description of the mechani 
of deglutition will be given after the palate muscles have 
described. 


MUSCLES OF THE SOFT PALATE. 


Sixth Group.—Muscles of the Soft Palate. 


Levator palati, 
Tensor palati, 


Palato-glossus, 
’ Palato-pharyngeus. 


Azygos uvulee, 


Dissection.—To examine these muscles, the pharynx must be 
opened from behind by a vertical incision, and the mucous mem- 


brane carefully re- 
moved from the pos- 
terior surface of the 
soft palate. 

The LEVATOR 
PALATI, a moderately 
thick muscle, arises 
from the extremity of 
the petrous bone in 
front of the opening 
of the carotid canal, 
and from the posterior 
and inferior aspect of 
the cartilage of the 
Eustachian tube, and 
passing down by the 
side of the posterior 
nares spreads out be- 
tween the fasciculi of 
origin of the palato- 
pharyngeus ; it is w- 
serted into the middle 
line, where it is con- 
tinuous with the 
muscle of the opposite 
side, and is overlaid 
by the azygos uvule. 
In order to reach the 
palate it passes 
through the opening 
above the superior con- 
strictor muscle. 


Fia. 193.—Muscles of the palate. 1. Septum narium. 
2. Eustachian tube. 3. Pterygoideus externus. 4. 
Pterygoideus internus. 5. Levator palati. 6. Tensor 
palati. 7. Superior constrictor of pharynx. 8. Azygos 
uvule. 9. Palato-pharyngeus. 10. Stylo-pharyngeus. 
tz. Middle constrictor of pharynx. 12, Palato-pharyn- 
geus (cut). 13. Inferior constrictor of pharynx. 14. 
Cisophagus. 


Relations.—Luternally with the tensor palati and superior con- 
strictor muscle ; internally and posteriorly with the mucous mem- 
brane of the pharynx and soft palate ; inferiorly it passes between 
the two fasciculi of origin of the palato-pharyngeus to reach its 


insertion. 


Nerve-supply.— Branches from Meckel’s ganglion, the motor 


root of which is the facial nerve. 


Dissection.—This muscle must be turned down from its origin on 


’ 
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one side, and removed, and the superior constrictor dissected away 
from its pterygoid origin, to bring the next muscle into view. 

The TENSOR PALATI (circumflecus) is a slender and flattened 
muscle ; it arises from the seaphoid fossa at the base of the internal 
pterygoid plate, from the spinous process of the sphenoid bone, the 
edge of the tympanic plate of the temporal bone, and from the 
anterior aspect of the Eustachian tube. It lies between the in- 
ternal pterygoid muscle and internal pterygoid plate ; the tendon 
winds around the hamular process of the latter, and expands into 
an aponeurosis, which is inserted into the transverse ridge on the 
horizontal portion of the palate bone, by means of the palatine 
aponeurosis. The tendon as it passes round the hamular process is 
contained in a synovial sheath. 

Relations.—By its external surface with the internal pterygoid 
muscle ; by its internal swrface with the levator palati, internal 
pterygoid plate, and superior constrictor. In the soft palate, its 
tendinous expansion is placed in front of the other muscles, and in 
contact with the mucous membrane. 

Nerve-supply.—From the otic ganglion, the motor root of which 
is the facial nerve. 

Palatine Aponeurosis.—A. firm but not well-defined elastic mem- 
brane extends from the posterior border of the palate plate into the 
velum of the palate ; it thins as it descends, and at the sides becomes 
continuous with the pharyngeal aponeurosis. It gives attachment 
to kage of all the palatine muscles. 

he AZYGOS UVUL& (motor wvule) is a pair of small muscles 
situated along the mid-line of the soft palate. They arise from the 
spine of the palate bone and penne of the soft palate, and are 
inserted into the uvula, By their anterior surface they are in re- 
lation with the levatores palati, palato-glossi, and anterior fasciculus 
of the palato-pharyngei ; posteriorly they have the thin posterior 
fasciculus of the palato-pharyngei and the mucous membrane. 

Nerve-supply.—Probably from Meckel’s ganglion, the nerve 
fibres being, however, ultimately traceable to the facial nerve. 

Dissection.—The two next muscles are brought into view by 
raising the mucous membrane from the pillars of the soft palate 
at each side. 

The PALATO-GLOSSUS (constrictor isthmi fauctwm) is a small 
fasciculus of fibres, which arises in the soft palate as a radiated 
expansion continuous with its fellow of the opposite side; and 
descends to be inserted into the side of the tongue, where its fibres 
mingle with those of the transverse lingualis. It is the prominence 
of this small muscle, covered by mucous membrane, that constitutes — 
the anterior pillar of the soft palate. It has been named constrictor — 
isthmi faucium, from a funetion it performs in common with the — 
palato-pharyngeus—viz., constricting the opening of the fauces, 

The PALATO-PHARYNGEUS (constrictor isthmi fauctwm posterior) 
forms the posterior pose of the fauces ; it arises by two fasciculi 
from the raphé of the soft palate, where its fibres are continuous 


. 
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with those of the muscle of the opposite side ; and is inserted with 
the stylo-pharyngeus into the inner surface of the pharynx and 
posterior border of the thyroid cartilage. This muscle is broad 
above where it forms the whole thickness of the lower half of the 
soft palate, narrow in the posterior pillar, and again broad and thin 
in the pharynx where it spreads out previously to its insertion. 
The levator palati passes to its insertion between the two fasciculi 
of origin of this muscle. 

Relations.—In the soft palate it is in relation with the mucous 
membrane both by its anterior and posterior surface ; above, with the 
levator palati, and below, with the mucous glands situated along the 
margin of the arch.of the palate. In the posterior pillar, it is sur- 
rounded for two-thirds of its extent by mucous membrane. In the 
pharynx, it is in relation by its outer surface with the superior 
and middle constrictor muscle, by its inner surface with the mucous 
membrane. 

Nerve-supply.—The palato-glossus is supplied by the facial 
nerve, and the palato-pharyngeus from Meckel’s ganglion and the 
pharyngeal plexus. 

Actions.—The azygos uvule shortens the uvula. In speaking 
and singing, the uvula is by its muscles placed in contact with the 
posterior wall of the pharynx, and in that position serves to steady 
the palate and prevent the vibration of its edge. The levator 
palati raises the soft palate, while the tensor spreads it out laterally 
so as to form a septum between the pharynx and posterior nares. 
The palato-glossus and palato-pharyngeus constrict the opening of 
the fauces, and drawing dank the soft palate, serve to press the mass 
of food from the dorsum of the tongue into the pharynx. The action 

_of the pharyngeal muscles on the Eustachian tube has been much 
debated ; the generally received view is, that while the lower opening 
is always in some measure patent, it is distinctly enlarged by these 
muscles in the act of swallowing. 
_ Mechanism of Deglutition.—Deglutition is performed by means 
_of the tongue and the muscles of the soft palate, fauces, and pharynx. 
The food bolus is pushed towards the fauces by the application of 
the tongue to the hard palate, the base of the tongue being also 
carried upwards and backwards by the action of the stylo-glossus 
muscles ; in this way the bolus is caused to pass between the anterior 
pillars of the fauces, the muscles.of which (the palato-glossi) contract 
upon it. The palato-pharyngeus muscles forming the posterior 
pillars of the fauces also contract and narrow the faucial opening, 
the interval between them being filled up by the uvula ; the tensor 
muscles make tense, and the levator palati draw upwards and 
backwards the soft palate till it nearly touches the posterior wall 
of the pharynx, thus preventing the food from passing upwards to 
the nasal cavity. At the same time the larynx is drawn upwards 
beneath the lower jaw by the elevator muscles of the os hyoides, 
md the thyroid cartilage is carried beneath the hyoid bone by the 


hyro-hyoid muscles so as to allow the epiglottis to fall over the 
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upper opening of the larynx, this being facilitated by the tongue 
being carried backwards and the glosso-epiglottic folds rendered lax. 
The food, being thus prevented from passing into the nose or larynx, 
is thrown into the grasp of the constrictors of the pharynx, which 
successively contract upon it from above downwards, so as to pass it 
into the upper part of the cesophagus. 


Seventh Group.—Prevertebral Muscles. 


Rectus anticus major, Scalenus medius, 
Rectus anticus minor, Scalenus posticus, 
Scalenus anticus, Longus colli. 


Dissection.—These muscles have already been exposed by the 
removal of the pharynx from the anterior aspect of the vertebral 
fi, xpg—-Pewved: column ; all that is 

tebral group of further needed is 

muscles of the the removal of the 


neck, 1. Rectus ° ; 
antious ah ng fascia by which they 


2. Scalenus anti- 


cus, 3. Lower 
oblique part of 
the longus colli 
of the right side; 
it is concealed 
superiorly by the 
rectus anticus 
major. 4. Rec- 
tus anticus mi- 
nor. 5. Upper 
oblique portion 
of the longus 
colli. 6. Its ver- 
tical portion; 
the figure rests 
on the seventh 
cervical verte- 
bra. 7. Scalenus 
medius ; behind 
which is seen 
the scalenus pos- 
ticus. 8. Rectus 
lateralis, left 
side. 9. One of 
the intertrans- 
versales. 


-3 its anterior surface 


are invested. 

The RECTUS 
ANTICUS MAJOR, 
broad and thick 
above, narrow and 
pointed below, 
arises from the an- 
terior tubercles of 
the tramsverse pro- 
cesses of the third, 
fourth, fifth, and 
sixth cervical ver- — 
tebree ; and is in- — 
serted into the basi- — 
lar process of the 
occipital bone. 

Relations. — By 


with the pharynx, 


internal carotid ar- 
tery, internal jugular vein, superior cervical ganglion and trunk 
of the sympathetic nerve, pneumogastric, and spinal accessory nerve, - 
By its posterior surface with the rectus anticus minor, and superior 
cervical vertebra ; internally with the longus colli, and externally 
with the scaleni. 

Nerve-supply.— Anterior division of the first cervical nerve. 

The RECTUS ANTICUS MINOR arises from the anterior border 
of the lateral mass of the atlas, and is inserted into the basilar process 
of the occipital bone ; its fibres being directed obliquely upwards 
and inwards. ; 
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Relations.—By its anterior surface with the rectus anticus major, 
and superior cervical ganglion of the sympathetic. By its posterior 
surface with the articulation of the condyle of the occipital bone 
with the atlas, and anterior occipito-atlantal ligament. . 

Nerve-supply.—Anterior division of the first cervical. 

The SCALENUS ANTICUS is a triangular muscle, as its name 
implies, situated at the root of the neck, and appearing like a con- 
tinuation of the rectus anticus major ; it arises, by a flat and narrow 
tendon, from a tubercle on the upper and inner border of the first 
rib ; and is inserted into the anterior tubercles of the transverse pro- 
cesses of the third, fourth, fifth, and sixth cervical vertebre. 

Relations.— By its anterior surface with the sterno-mastoid, sub- 
clavius, omo-hyoid, supra-scapular, ascending and superficial cer- 


Fic. 195.—Lateral view of the 
muscles of the prevertebral 
region and side of the neck. 
1. The mastoid process of 
the temporal bone. 2. The 
zygoma. 3. The occipital 
bone. 4. The spine of the 
scapula. 5. The acromion 
process, 6. The clavicle. 
7. The longus colli muscle. 
8. Scalenus anticus. 9. Sca- 
lenus medius. 10. Scalenus 
posticus. 11. Levator an- 
guli scapule. 12. Spleni- 
us. 13. Complexus. 14. 
Cut edge of the trapezius. 
15. Rhomboideus' minor. 
16. Serratus posticus supe- 
rior, 17. Supra-spinatus. 
18. Opening between the 
scalenus anticus and medius 
for the subclavian artery ; 
the number is placed on the 
first rib; and the fibres 
below it are those of the 
first intercostal muscle. 
1g. Gisophagus and trachea. 
20. Inferior constrictor of 
pharynx. 21. Middle con- 
strictor. 22. Superior con- 
strictor. 


vical arteries, phrenic nerve, and subclavian vein, by which latter 
it is separated from the subclavius muscle and clavicle. By its 
posterior surface with the pleura, the nerves which form the brachial 
plexus, and below, the subclavian artery. By its inner side with 
the longus colli, being separated by the vertebral artery ; by its 
outer side with the scalenus medius, Its relations with the sub- 
clavian artery and vein are important, the vein being before, the 
artery behind the muscle. 

_ Nerve-supply.—Branches of the lower cervical nerves. 

The SCALENUS MEDIUS, the largest of the three, arises from 

_ the first rib between the groove for the subclavian artery and the 

tubercle, and is inserted by separate tendons into the posterior 
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tubercles of the transverse processes of all the cervical vertebra 
excepting the first. 

Nerve-supply.— Branches of the lower cervical nerves. 

The SCALENUS POSTICUS, of small size, arises by a thin tendon 
from the second rib between its tubercle and angle, and divides 
superiorly into two or three tendons, which are inserted into the 
anes tubercles of the transverse processes of the two or three 
ower cervical vertebrae. 

Nerve-supply.— Branches from the brachial and cervical plexus. 
-The LONGUS COLLI is a long and flat muscle, consisting of three 
portions, two oblique and one vertical. The superior oblique por- 
tion arises from the anterior tubercle of the atlas, and is inserted 
into the anterior tubercles of the transverse processes of the third, 
fourth, and fifth cervical vertebrae. The inferior oblique portion 
arises from the transverse processes of the fifth and sixth cervical 
vertebrae, and passes down the neck to be inserted into the bodies of 
the two or three upper dorsal vertebrae. The vertical portion arises 
from the bodies of the second, third, and fourth cervical vertebre, 
and is inserted into the bodies of the three lower cervical and three 
upper dorsal vertebrae. 

n general terms, the muscle is attached to the bodies and trans- 
verse processes of the six superior cervical vertebree above, and to 
the bodies of the last three cervical and first three dorsal below. 

Relations.—By its anterior surface with the pharynx, esophagus ; 
sheath of the common carotid, internal jugular vein and pneumo- 
“wipes nerve ; sympathetic nerve, inferior laryngeal nerve, and in- 
erior thyroid artery. By its posterior surface it rests on the cervical 
and upper dorsal vertebrae. 

Nerve-supply.— Brachial plexus. 


Actions.—The rectus anticus major and minor pee the equi- | 
librium of the head upon the atlas ; and acting with the longus colli, — 
flex and rotate the head and the cervical portion of the vertebral — 


column. The scaleni muscles are flexors of the vertebral column ; 
and, acting from above, fix the first and second ribs for the inspira- 
tory muscles, and themselves act as muscles of forced inspiration. 


Eighth Group.—Muscles of the Larynx. 


These muscles are described with the anatomy of the larynx, in— 


Part VII. 
MUSCLES AND FASCLH OF THE TRUNK. 


The muscles of the trunk may be subdivided into four natural - 


groups, viz. :— 

. Muscles of the back. 

. Muscles of the thorax. 

. Muscles of the abdomen. 
. Muscles of the perinzeum. 


Bow 4 


; 
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1. Muscles of the Back.—The region of the back, in consequence 
of its extent, is common to the neck, upper extremities, and abdo- 
men; and its muscles, which are numerous, may be arranged into 
six layers. 

First Layer. 
Trapezius, 
Latissimus dorsi. 


Dissection.—The muscles of this layer are to be dissected by 
making an incision along the middle line of the back, from the 
tubercle on the occipital bone to the coccyx. From the upper end 

_ of this incision carry a second transversely outwards to the back of 
the ear ; inferiorly an incision must be made from the extremity of 
the sacrum, along the crest of the ilium, to about its middle. For 
convenience of dissection, a fourth may be carried from the spine 
of the seventh cervical vertebra to the acromion process. The 
integument and superficial fascia, together, are to be dissected off 
the muscles in the course of their fibres, over the whole of this 
region. 

Fascie.—The superficial fascia of this region is continuous with 
that of the rest of the body; it is of considerable thickness and 
strength, and contains much pinkish fat. The deep fascia forms 
a dense fibrous layer which is attached to the superior curved 
line of the occipital bone, the spines of the vertebra, spine of 
the scapula, crest of the ilium, and sacrum ; it is closely connected 
with the muscles, for which it forms sheaths, and is continuous 
with the deep cervical fascia and with the deep fascia of the 
abdominal and thoracic walls. 

The TRAPEZIUS muscle (trapeziwm, a quadrangle with unequal 
sides) arises from the inner third of the superior curved line of the 
occipital bone, from the hgamentum nuche, and from the supra- 
spinous ligament and spinous processes of the last cervical and all 
the dorsal vertebree. The fibres converge from these various points, 
the upper and lower being oblique, and the middle nearly horizontal, 
and are inserted into the scapular third of the clavicle, acromion 

rocess, and upper border of the spine of the scapula, as far back as 
its tubercle. Over the two lower cervical and two upper dorsal 
spines the origin is markedly aponeurotic, so as to present the appear- 
ance of a tendinous ellipse. The lower fibres of the muscles termi- 
nate in a flattened tendon which plays over the smooth triangular 
area at the root of the spine of the scapula. When the trapezius is 

_ dissected on both sides, the two muscles resemble .a trapezium, or 

_ diamond-shaped quadrangle, on the posterior part of the shoulders ; 

_ hence the muscle was formerly named cucullaris (cweullus, a monk’s 

| cowl). 

Relations.—By its superficial surface with the integument and 
superficial fascia, to which it is closely adherent by its cervical 
portion, loosely by its dorsal portion. By its deep surface, from 
above downwards, with the complexus, splenius, levator anguli 
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scapulze, supra-spinatus, rhomboideus minor, rhomboideus major - 
“on small portions of the infra-spinatus, serratus posticus superior, 
latissimus dorsi and vertebral aponeurosis, the latter separating 


! ‘ 
Fic. 196.—First, second, and part of the third layer of muscles of the back ;. the first 
layer occupies the right, the second, the left side. 1x, Trapezius. 2. Tendinous 
portion, forming, with a corresponding part of the opposite muscle, the ten- 
dinous ellipse on the back of the neck. 3. Acromion process and spine of the 
scapula. 4. Latissimus dorsi. 5. Deltoid. 6. Muscles of the dorsum of the 
scapula; infra-spinatus, teres minor, and teres major, 7. Obliquus externus. 
8. Gluteus medius. 9. Glutei maximi. ro. Levator anguli scapula. x1. Rhom- 
boideus minor. 12, Rhomboideus major. 13. Splenius capitis; the muscle 
immediately above, and overlaid by the splenius, is the complex, 14. Splenius 
colli, partially seen ; the common origin of the splenius is seen attached to the 
spinous processes below the origin of the rhombvideus major. 15. Lumbar — 
aponeurosis. 16. Serratus posticus inferior, 17._Supra-spinatus. 18. Infra- 
spinatus. 19. Teres minor, 20. Teres major. 21, Long head of triceps, passing 
between teres minor and major to the arm, 22. Serratus magnus, 23, Obliquus— 
internus. , 
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it from the erector spine. The anterior border of the cervical 
portion forms the posterior boundary of the posterior triangle of 
the neck. Its clavicular insertion sometimes advances to the middle 
of the clavicle, or as far as the outer border of the sterno-mastoid, 
and occasionally it has been seen to overlap the latter. This is a 
point to be borne in mind in the operation for ligature of the sub- 
elavian artery. The spinal accessory nerve passes beneath the 
anterior border, near the clavicle, previously to its distribution 
to the under surface of the muscle. 

Nerve-supply.—Spinal accessory, and third and fourth cervical. 

The ligamentum nuche is a band composed of white fibrous 
tissue extended from the tubercle and spine of the occipital bone 
to the spinous process of the seventh cervical vertebra, where it 
is continuous with the supraspinous ligament. It is connected 
with the spinous processes of all the cervical vertebra, excepting 
the atlas, by means of a series of small fibrous slips; and is the 
homologue of an important elastic ligament in animals. 

The LATISSIMUS DORSI muscle covers the whole of the lower 
part of the back and loins. It arises from the spinous processes 
of the six inferior dorsal, and all the lumbar vertebrae, from the 
supraspinous ligament, spinous tubercles of the sacrum, posterior 
third of the outer lip of the crest of the ilium, and four lower 
ribs ; the latter origin taking place by muscular slips, which in- 
digitate with the external oblique muscle of the abdomen. The 
fibres from this extensive origin converge as they ascend, and 
cross the inferior angle of the scapula ; they then curve around the 
lower border of the teres major muscle, and terminate in a short 
quadrilateral tendon, which gets in front of the tendon of the 
teres, and is inserted into the bicipital groove of the humerus. 
The tendinous origin of the muscle is united by its under surface 
with the posterior lamella of the fascia lumborum. A synovial 
bursa is interposed between its upper border and the lower angle 
of the scapula, and another between the upper half of its tendon 
and that of the teres major; the two tendons being united in- 
feriorly. The muscle frequently receives a small fasciculus from 
the scapula as it crosses its inferior angle; its tendon also gives 
off fibres to the deep fascia of the upper arm. 

In many instances, a muscular slip arises from the edge of the 
latissimus where it forms the posterior fold of the axilla, and cross- 
ing the axillary artery terminates by joining the under surface of. 
the pectoralis major, or the coraco-brachialis. This is called the 
musculus axillaris (dorsi-awillaris of Macalister). 

__ At the upper border of the latissimus is a small triangular 
binterval (triangle of Clark), bounded above by the lower border of 
the rhomboideus major, within by the trapezius, and below by the 
latissimus dorsi ; in this space the ribs and intercostal muscles are 
seen to be uncovered by the muscles of the back. 

 Relations.—By its superficial surface with the integument and 
superficial fascia, and with the trapezius. By its deep surface, from 
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below upwards, with the erector spine, serratus posticus inferior, 
posterior aponeurosis of the obliquus internus, obliquus externus, 
serratus magnus, intercostal muscles and ribs, rhomboideus major, 
inferior angle of the scapula, and teres major. The latissimus dorsi, 
with the teres major, forms the posterior border of the axilla. 

Nerve-supply.—By the long subscapular branch of the posterior 
cord of the brachial plexus, and by the posterior branches of the 
dorsal and lumbar nerves. 


Second Layer. 


Levator anguli scapula, 
Rhomboideus minor, 
Rhomboideus major. 


Dissection.—This layer is brought into view by dividing the two 
preceding muscles near their origin, and turning them aside. 

The LEVATOR ANGULI SCAPULZ arises, by tendinous slips, 
from the posterior tubercles of the transverse processes of the four 
upper cervical vertebra ; and is inserted into the upper angle and 
posterior border of the scapula, as far as the triangular smooth 
surface at the root of its spine. Being the principal elevator of 
the shoulder, it has been termed musculus patientic. 

Relations.—By its sperficial surface with the trapezius, sterno- 
mastoid, and integument. By its deep surface with the splenius — 
colli, transversalis cervicis, cervicalis ascendens, scalenus posticus — 
and serratus posticus superior, and with the superficialis colli and 
posterior scapular arteries. The tendons of origin are interposed 
between the attachments of the scalenus medius in front and the 
splenius colli and transversalis cervicis behind. 

Nerve-supply.—By the rhomboid branch of the brachial plexus, 
and branches from the second, third, and fourth cervical. 

The RHOMBOIDEUS MINOR (rhom)us, a parallelogram with four 
equal sides) is a narrow slip of muscle, detached from the rhom- 
boideus major by a slight areolar interspace. It arises from the 
spinous processes of the last cervical and first dorsal vertebrae and 
ligamentum nuche ; and is inserted into the edge of the triangular 
surface on the posterior border of the scapula. 

The RHOMBOIDEUS MAJOR arises from the spinous processes 
and supra-spinous ligaments of the four upper dorsal vertebrae, and 
is inserted into the posterior border of the scapula as far as its 
inferior angle. The insertion is effected by means of a tendinous 
band, which is attached above to the triangular surface at the root 
of the spine, below to the inferior angle, and between these points 
to the posterior border of the scapula by means of a thin membrane. 

Relations.—By their superficial surface the rhomboid muscles are 
in relation with the trapezius, and the rhomboideus major with the 
latissimus dorsi and integument; by their deep surface with + 
serratus posticus superior, erector sping, posterior scapular artery. 
intercostal muscles and ribs, ; . 
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Nerve-supply.—The rhomboid muscles are supplied by a branch 
of the brachial plexus called rhomboid ; it is derived from the fifth 
cervical. 


Third Layer. 


Serratus posticus superior, 
Serratus posticus inferior, 
Splenius. 


Dissection.—The third layer consists of muscles which arise from 
the spinous processes of the vertebral column, and pass outwards. 
It is brought into view by dividing the levator anguli scapule near 
its insertion, and reflecting the two rhomboid muscles upwards from 
their insertion into the scapula. The latter muscles should now be 
removed. 

The SERRATUS POSTICUS SUPERIOR is situated at the upper 
part of the thorax; it arises from the ligamentum nuche and 
spinous processes of the last cervical and two upper dorsal vertebree. 

he muscle passes obliquely downwards and outwards, and is inserted 
by four serrations into the upper border of the second, third, fourth, 
and fifth ribs, a little beyond their angle. 

Relations.—-By its superficial surface with the trapezius, rhom- 
boideus major and minor, and serratus magnus. By its deep surface 
with the splenius, erector spinee, intercostal muscles and ribs. 

The SERRATUS POSTICUS INFERIOR «arises from the spinous 
processes and interspinous ligaments of the two lower dorsal and 
two or three upper lumbar vertebra, and passing obliquely up- 
wards, is inserted by four serrations into the lower border of the 
four inferior ribs. Both muscles consist of a thin aponeurosis for 
about half their extent. 

Relations.—By its superficial surface with the latissimus dorsi, 
its tendinous origin being inseparably connected with the aponeurosis 
of that muscle. By its deep surface with the erector spine, inter- 
costal muscles, and lower ribs. The upper border is continuous with 
a thin tendinous layer, the vertebral aponeurosis. 

Nerve-supply.—The serrati muscles are supplied by the external 
branches of the posterior divisions of the dorsal nerves. 

The vertebral aponeurosis is a thin membranous expansion, 
composed of transverse and longitudinal fibres, extending from the 
upper border of the serratus posticus inferior upwards beneath the 
serratus posticus superior to the neck, where it is lost in the cervi- 
cal fascia. It is attached along the middle line to the spinous pro- 
cesses of the dorsal vertebrae, externally to the angles of the ribs, 
and becomes continuous below with the strong aponeurosis, called 
Ttwnbar fascia, which contains the erector spine and deep muscles 
of the back. 

_ Dissection.—The serratus posticus superior must be removed 
om its origin and turned outwards, to bring into view the whole 
extent of the splenius muscle, 
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The SPLENIUS muscle is single at its origin, but divides soon 
after into two portions, which are destined to distinct insertions. It 
arises from the lower half of the ligamentum nuche, the spinous 
geod of the last cervical, and spinous processes and interspinous 
igaments of the six upper dorsal vertebrae ; it divides as it ascends 
the neck into the splenius capitis and splenius colli. 

The splenius capitis is anserted into the rough surface of the 
occipital bone beneath the superior curved line, and posterior border 
of the mastoid process of the temporal bone. 

The splenius. colli is inserted into the posterior tubercles of the 
transverse processes of the three upper cervical vertebra. 

The splenius is separated from its fellow of the opposite side by a 
triangular interval in which is seen the complexus. 

Relations.—-By its superficial surface with the trapezius, sterno- 
mastoid, levator anguli scapulee, rhomboideus minor and major, and 
serratus posticus superior. By its deep surface with the spinalis — 
dorsi, longissimus dorsi, semi-spinalis colli, complexus, trachelo- — 
mastoid, and transversalis cervicis. 

Nerve-supply.—-The great occipital, and the external branches 
of the posterior divisions of the cervical and five upper dorsal 
nerves. 


Fourth Layer. 


Erector spine. 
Cervicalis ascendens. 
Transversalis cervicis. 
Trachelo-mastoid. 
Complexus. 


Dissection.—The two serrati and two splenii muscles must be 
removed by cutting them away from their origin and insertion, and 
the vertebral aponeurosis laid open, to bring the fourth layer into 
view. 

The muscles of the fourth layer form the greater part of the 
muscular mass which fills up the great vertebral groove on each side 
of the spine ; they are often described collectively under the name 
of erector spine ; but this title should correctly be limited to the 
fleshy and tendinous mass which springs from the back of the pelvis 
and the lumbar vertebrae. When the erector spine veaches the level 
of the last rib, the greater part of it divides to form two muscula: 
columns, the outer receiving the name of sacro-lumbalis, the inner 
of longissimus dorsi; these are continued as they ascend into the 
muscles of the upper part of the back and neck, their relation te 
each other being indicated in the subjoined statement, To thesé 
two columns a third is added, forming the spinalis dorsi; it i 
placed the most internally of the three, and is limited to the dorsa 

and upper lumbar region, : 
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Erector Spinze. 
I 


| Par , eda A 
Sacro-lumbalis, Longissimus dorsi, Spinalis dorsi. 


Musculus accessorius, Transversalis cervicis, 


Cervicalis ascendens. Trachelo-mastoid. 


The ERECTOR SPINZ arises from the posterior third of the crest 

of the ilium, the oblique sacro-iliac ligament, articular and spinous 
tubercles of the sacrum, spinous processes and transverse processes of 
the lumbar vertebree ; the external portion being fleshy, the internal 
tendinous. The tendinous portion is broad and flat, and gives origin 
by its deep surface to a considerable part of the muscular fibres. 
In the lumbar region, the muscle proceeding from this extensive 
origin is a broad and thick musculo-tendinous mass, on the surface 
of which, opposite the last rib, a line of separation is apparent, the 
outer portion, about one-third, being the sacro-lumbalis, the inner 
two-thirds the longissimus dorsi. 
’ The sacro-lumbalis (ilio-costalis) ascends upon the chest inter- 
nally to the angles of the ribs, and is inserted by separate slips, the 
four upper tendinous, the two lower fleshy, into the angles of the 
six lower ribs. 

If this muscle be turned a little outwards, a number of tendinous 
slips will be seen which take their origin from the upper border of 
the ribs near their angles, and terminate in muscular fasciculi, which 
prolong the sacro-lumbalis to the upper part of the chest. This is 
the musculus accessorius ad sacro-lumbalem ; it arises from the 
six lower ribs, and is inserted by separate tendons into the angles 
of the six upper ribs and transverse process of the seventh cervical 
vertebra. 

The longissimus dorsi is inserted by two series of tendons, in- 
ternal and external ; the internal being implanted into the accessory 
and transverse processes of all the lumbar, and transverse processes 
of all the dorsal vertebrae ; the external into the transverse processes 
of the lumbar vertebre, and all the ribs, excepting the first, be- 
tween their tubercles and angles. 

The spinalis dorsi is situated at the inner side of the longis- 
simus dorsi, and arises from the spinous processes of the two upper 
lumbar and two lower dorsal vertebre ; it is inserted into the spinous 
processes of. the upper dorsal vertebree from the second to the sixth 
or eighth. It also receives several fasciculi from the longissimus 
dorsi and semi-spinalis dorsi. The two muscles form an ellipse, 
which embraces the spinous processes of the dorsal vertebree. 

The lumbar fascia, with the spinal column, aponeurosis of the 
Jatissimus dorsi, and ribs, forms a complete osseo-aponeurotic sheath 
for the erector spine. 

_ The CERVICALIS ASCENDENS vel descendens is the continua- 
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tion of the sacro-lumbalis upwards into the neck. 
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It arises from 


the angle of the third, fourth, fifth, and sixth ribs, and is inserted 


IG. 107.—Fourth, fifth, and part of 
the sixth layer of the muscles of 
the back. 1. Origin of the erector 
spine. 2. Sacro-lumbalis. 3. Lon- 
gissimus dorsi, 4. Spinalis dorsi. 
5. Cervicalisascendens, 6, Transver- 
salis cervicis. 7. Trachelo-mastoid. 
8. Complexus, 9. Transversalis cer- 
vicis, showing its origin, 10, Semi- 
spinalis dorsi. 411. Semi-spinalis 
colli, 12, Rectus posticus minor. 
13. Rectus posticus major, 14. Obli- 
quus superior, 15. Obliquus inferior. 
16. Multifidus spine. 17, 17. Leva- 
tores costarum. 18, Inter-transver- 
sales. 19. Quadratus lumborum, 


arising from the transverse processes of the three apper dorsal 
last cervical, and from the articular processes of t. 


by slender tendons into the posterior 
tubercles of the transverse processes 
of the third, fourth, fifth, and sixth 
cervical vertebra. The term de- 
scendens, applied to this muscle, 
can only be correct when it is de- 
scribed as arising in the neck and 
passing downwards to the ribs. 

The TRANSVERSALIS CERVICIS 
appears to be the continuation up- 
wards into the neck of the longissimus 
dorsi ; it arises from the transverse 
processes of the five or six upper 
dorsal vertebrae, and is inserted into 
the posterior tubercles of the trans- 
verse processes of the cervical verte- 
bree, ene the second to the sixth. 
It receives a fasciculus from the 
longissimus dorsi and several small — 
slips from the trachelo-mastoid. 

The TRACHELO-MASTODD is like- 
Wise a contintation upwards from 
the longissimus dorsi. It is a slen- 
der and delicate muscle, arising from 
the transverse processes of the three 
upper dorsal and last cervical, and 
from the articular processes of the 
three next cervical vertebra, its 
origin being similar to that of the 
complexus, with which and the ori- 
gin of the transversalis cervicis it 
is closely connected. It receives a_ 
fasciculus from the longissimus dorsi, 
and is dwnserted into the posterior 
border and summit of the mastoid 
process, 

Nerve-supply.—Thisand thepre- 
ceding muscles are supplied by the 
external branches of the posterior 
divisions of the dorsal and cervical 
nerves, q 

TheCOMPLEXUS isa large muscle, 
forming with the splenius the great 
bulk of the back of the neck, 
crosses the direction of the splenius 


e fourth, f 


. 
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and sixth cervical vertebra ; and is inserted into the rough surface 
of the occipital bone between the two curved lines, as far as the 
occipital spine. The complexus is marked in the upper part of the 
neck by a transverse tendinous intersection. 

A large fasciculus of the complexus lying superficially to the rest 
of the muscle, and remarkable for consisting of two fleshy bellies 
with an intermediate tendon, is usually described under the name of 
biventer cervicis, Considered as a separate muscle, it arises by three or 
four slips from the transverse processes of the dorsal vertebrae, from 
the fourth to the seventh ; and is inserted into the inner portion of 
the superior curved line of the occipital bone. 

Nerve-supply.—The great occipital, and internal branches of 
posterior divisions of the six lower cervical and five upper dorsal 
nerves, 


Fifth Layer. 


Semi-spinales, 

Rectus posticus major, 
Rectus posticus minor, 
Rectus lateralis, 
Obliquus inferior, 
Obliquus superior. 


Dissection.—The muscles of the preceding layer are to be re- 
moved, by dividing them transversely through the middle, and 
turning one extremity upwards, the other downwards. In this 
way the whole of the muscles of the fourth layer may be dissected 
off, and the remaining muscles of the spine brought into a state 
to be examined. 

The SEMI-SPINALES muscles are connected with the transverse 
and spinous processes of the vertebree, spanning one-half the verte- 
bral column ; hence their name, semi-spinales. 

The semi-spinalis dorsi arises from the transverse processes of 
the dorsal vertebree from the sixth to the tenth ; and is inserted into 
the spinous processes of the four upper dorsal and two lower cervi- 
cal vertebra. It is united below with the spinalis dorsi, and above 
with the semi-spinalis colli ; it also sends several small slips to the 
longissimus dorsi. 

The semi-spinalis colli, larger than the preceding, arises from 
the transverse processes of the five or six upper dorsal vertebree ; and 
is inserted into the spinous processes of the cervical vertebrae from 
the second to the fifth. 

Nerve-supply.—The semi-spinales are supplied by the internal 
branches of the posterior divisions of the dorsal and cervical nerves. 

Occipital Group.—This group of small muscles is intended for 
the movements of the cranium on the atlas, and atlas on the axis. 

_ The RECTUS CAPITIS POSTICUS MAJOR arises from the spinous 
process of the axis, and is inserted into the inferior curved line of 
the occipital bone. 
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The RECTUS CAPITIS POSTICUS MINOR arises from the spinous 
tubercle of the atlas, and is inserted into the rough surface of the 
occipital bone, beneath the inferior curved line. 

The RECTUS CAPITIS LATERALIS arises from the transverse 
process of the atlas, and is inserted into the rough surface of the 
occipital bone, externally to the condyle. 

The OBLIQUUS INFERIOR CAPITIS (major) arises from the 
spinous process of the axis, and passes obliquely outwards to be 
inserted into the extremity of the transverse process of the atlas. 

The OBLIQUUS SUPERIOR CAPITIS (minor) arises from the 
extremity of the transverse process of the atlas, and passes obliquely 
inwards to be «inserted 
into the rough surface 
of the occipital bone, be- 
tween the curved lines, 
and directly behind the 
mastoid process. 

Relations.—By their 
superficial surface the 
recti and obliqui are in 
relation with a strong 
aponeurosis which sepa- 
or eh i rates them from the 

x, A. a q complexus. By _ their 
Nall a deep surface with the 
ne atlas and axis. The 
rectus posticus major 


partly covers in the 

Fic. 198.—Suboccipital region. 1. Occipital artery peetys minor. The 
and nerve piercing the trapezius. 2. Trapezius. : ees 

3. Occipital artery. 4. Complexus. 5. Vertebral rectus lateralis is in 


artery. 6. Rectus capitis posticus minor. 7. Sub- relation by its anterior 
occipital nerve, 8. Rectus capitis posticus major. 4] . 

g. Great occipital nerve. 1o. Obliquus superior. surf ace with the internal 
11, Semi-spinalis colli. 12. Sterno-mastoid. 14. jugular veln, and by its 
Splenius capitis. 16. Trachelo-mastoid. 18. Ob- posterior surface with the 


li inferior. 

earn E vertebral artery. 

Nerve-supply.—The recti and obliqui are supplied by the pos- 
terior divisions of the first and second cervical nerves. 


Sixth Layer. 


Multifidus spina, 
Rotatores spinee, 
Interspinales, 
Inter-transversales. 


Dissection.—The semi-spinales muscles must be removed 
obtain a good view of the multifidus spine, which lies beneat 
them, and fills up the concavity between the spinous and transve 
processes, the whole length of the vertebral column. 
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The MULTIFIDUS SPINZ, consisting of about twenty-two small 
muscular fasciculi, extends along the vertebral groove from the 
sacrum to the axis. The muscle commences by tendinous fibres on 
the dorsum of the sacrum, proceeding from the lateral tubercles of 
the sacrum and even from the lateral cornu of the coccyx, and 
passing obliquely upwards and inwards to the spinous tubercles. 
The fasciculi arise inferiorly from the sacrum, ilium, and tendon 
of the erector spine ; in the lumbar region from the articular and 
mammillary processes of the vertebre ; in the dorsal region from 
the transverse processes ; and in the cervical region from the arti- 
cular processes of the four inferior vertebrae. They are inserted into 
the spinous processes and lamin of all the vertebree from the sacrum 
to the axis. Of the twenty-two fasciculi, six are lumbar, twelve 
dorsal, and four cervical, Each fasciculus, separate below, spreads 
out as it ascends, and passing over the next vertebra, is inserted 
into the four or five immediately above it. The muscle is thick 
inferiorly ; and the uppermost fasciculus larger than those im- 
mediately below it. : 

The ROTATORES SPINZ are situated in the dorsal region beneath 
the multifidus spine ; they are eleven in number, and arise from the 
upper and back part of the transverse processes, and are inserted into 
the laminz and roots of the spinous processes. 

The INTERSPINALES are small muscular slips arranged in pairs 
and situated between the spinous processes of the vertebra. In 
the cervical region there are six pairs of these muscles, the first 
being placed between the axis and third vertebra, the sixth between 
the last cervical and first dorsal ; they are attached to the apices of 
the spinous processes, and are separated by the interspinous liga-, 
ments. In the dorsal region, rudiments of these muscles are occasion- 
ally met with between the upper and lower vertebra, but are absent 
in the rest. In the lwmbar region there are six pairs of interspinales, 
the first pair occupying the interspinous space between the last: 
_ dorsal 4 first lumbar vertebra, the last, the space between the 
fifth Tumbar and sacrum. They are thin, broad, and imperfectly 
developed. Rudimentary interspinales are occasionally met with 
between the sacrum and coccyx; these are the analogues of the 
caudal muscles of brutes; in man they are named collectively the 
extensor coccygis (sacro-coceygeus posticus). 

The INTER-TRANSVERSALES are small quadrilateral muscles 
situated between the transverse processes of the vertebra. In the 
cervical region they are artakond in pairs corresponding with the 
double conformation of the transverse processes, the vertebral ar- 
_ tery and anterior division of a cervical nerve lying between them. 
_ The rectus anticus minor and rectus lateralis represent the inter- 
-transversales between the atlas and cranium. In the dorsal region 
the anterior inter-transversales are represented by the intercostal 
muscles, while the posterior are mere tendinous bands, muscular 
only between the first and last vertebrae. In the lumbar region, the 
anterior inter-transversales are thin, and occupy only part of the 
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space between the transverse processes. Homologues of posterior 
inter-transversales exist in the form of small muscular fasciculi 
extended between the mammillary process of the lumbar vertebra. 

Nerve-supply.—The multifidus spine, interspinales, and inter- 
transversales, are supplied by branches from the posterior divisions 
of the spinal nerves, from the atlas to the sacrum. 

With regard to the origin and insertion of the muscles of the 
back, the student should be informed that no exact regularity 
attends their attachments, At the best, a knowledge of their 
yrecise connections, even were it possible to retain it, would be 
an a barren information, if not absolutely injurious, as tending 
to exclude more valuable learning. 

Actions.—The upper fibres of the trapezius draw the shoulder 
upwards and backwards; the middle fibres, directly backwards ; 
the lower, downwards and backwards. The lower fibres also pro- 
duce rotation of the scapula on the chest, tilting the lower angle — 
of that hone forwards and upwards, and carrying the upper angle — 
slightly downwards and inwards; in this way the glenoid cavity — 
is directed obliquely upwards and outwards, and the trapezius — 
thus performs an important part in the elevation of the arm 
above the shoulder, If the aveAllee be fixed, the upper fibres 
will flex the spine towards the corresponding side. The latis- 
simus dorsi is a muscle of the arm, drawing it backwards and 
downwards, and at the same time rotating it inwards; if the 
arm be fixed, the latissimus dorsi will draw the spine to that 
side, and, raising the lower ribs, be an inspiratory muscle ; and 
if both arms be fixed, the two muscles will draw the whole trunk 
forwards, as in climbing or walking on crutches. By passing over 
the inferior angle of the scapula it binds that bone to the thoracic 
wall, and by being folded round the. axillary border it limits the 
outward projection of the same angle when the arm is raised, 
The levator anguli scapule lifts the upper angle of the scapula, 
and with it the entire shoulder ; the rhomboider carry the scapula 
and shoulder upwards and backwards, and approximate the inferior 
angle of the scapula to the spine. 4 

he serrati are respiratory muscles acting in opposition to each 
other, the serratus posticus superior drawing the ribs upwards, and 
thereby expanding the chest; the inferior drawing the lower ribs 
downwards, and diminishing the cavity of the chest. The former 
is an inspiratory, the latter an expiratory muscle. The splenit 
muscles of one side draw the vertebral column backwards and to- 
one side, and rotate the head towards the corresponding shoulder, 
The muscles of opposite sides acting together, draw the head 
directly backwards. They are direct antagonists of the sterno- 
mastoid muscles. 

The sacro-lwmbalis with its accessory muscle, the longissimus dorst 
and spinalis dorsi, are known by the general term of erector spine 
which sufliciently expresses their action. They keep the spine sup- 
ported in the vertical position by their broad origin from below, 
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and by their insertion, by distinct tendons, into the ribs and spinous 
processes. Being made up of a number of distinct fasciculi, which 
act alternately, the spine is kept erect without fatigue, even when 
the. muscles have to counterbalance a corpulent abdomen. The 
continuations upwards of these muscles into the neck preserve the 
steadiness and uprightness of that region. When the muscles of 
one side act alone, the neck is rotated on its axis. The complexus, 
being attached to the occipital bone, draws the head backwards, and 
counteracts the muscles of the anterior part of the neck. It assists 
also in the rotation of the head. 

The semi-spinalis and multifidus spine muscles act directly on 
the vertebra, and contribute to the general action of supporting 
the vertebral column erect. 

The four little muscles situated between the occiput and the first 
two vertebre, effect the various movements between these bones ; 
the recti producing the antero-posterior actions, the obliqui the rota- 
tory motions of the atlas on the axis. 

The actions of the remaining muscles of the spine, the rotatores 
spine, interspinales and inter-transversales, are expressed in their 
names. They approximate their attachments, and assist the more 
powerful muscles in preserving the erect position of the body. 


MUSCLES AND FASCLEH OF THE THORAX. 


The principal muscles situated on the front and sides of the thorax 
belong in their actions to the upper extremity, with which they will 
be described. They are the pectoralis major and minor, subclavius 
and serratus magnus. The true thoracic muscles, which appertain 
exclusively to the actions of the ribs, are the— 


External intercostals, Subcostals, 
Internal intercostals, Triangularis sterni. 
Levatores costarum. 


The intercostal muscles are two planes of muscular and tendinous 
fibres directed obliquely between adjacent ribs and closing the inter- 
costal spaces. They are seen partially on the reflection of the pec- 
toral muscles, or on the inner surface of the chest. The triangularis 
sterni is within the chest, and requires the removal of the anterior 
part of the thorax to bring it into view. 

Fasct#.—A thin layer of fascia covers the external surface of the 
external intercostal, and the inner surface of the internal muscle 
and a still finer layer is interposed between them. The surface 
layers become thicker in front, where the external intercostal is 
deficient, and behind, where the internal intercostal is wanting. 

The EXTERNAL INTERCOSTALS, eleven on each side, commence 
posteriorly at the tubercles of the ribs, and advance forwards to the 
costal cartilages, where they terminate in a thin aponeurosis (anterior 
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intercostal membrane) which is continued onwards to the sternum. 
Their fibres are directed obliquely downwards and forwards, pri 
suing the same line with those of the external oblique muscle of the 
abdomen. They are thicker than the internal intercostals, and more 
tendinous in structure. 

The INTERNAL INTERCOSTALS, also eleven on each side, com- 
mence anteriorly at the sternum, and extend backwards as far as 
the angle of the ribs, whence they are prolonged to the vertebral 
column by a thin aponeurosis (posterior intercostal membrane). Their 
fibres are directed obliquely downwards and backwards, correspond- 
ing with those of the internal oblique muscle of the abdomen, and 
crossing those of the external intercostals, 

In structure the intercostal muscles consist of an admixture of 
muscular and tendinous fibres. They arise from the two lips of the 
lower border of the rib, the external from the outer lip, the internal 
from the inner; and are inserted into the upper border of the rib 
below, encroaching somewhat on its surfaces. 

_Nerve-supply.—The intercostal nerves. 

The SUBCOSTALS are nine or ten small muscles situated within 
the thorax at its posterior part, and lying upon the ribs. They 
increase in size from above downwards, and the direction of their 
fibres corresponds with that of the internal intercostals. Each muscle — 
arises from the front of a rib, and is inserted into the front of the rib — 
but one below. They are most constant on the lower ribs, 

Relations.—The external intercostals, by their external surface 
with the muscles which immediately invest the chest, viz., pectoralis 
major and minor, serratus magnus, serratus posticus superior and — 
inferior, scalenus posticus, sacro-lumbalis and longissimus dorsi with 
their continuations, cervicalis ascendens and transversalis cervicis,— 
levatores costarum, and obliquus externus abdominis. By their in- 
ternal surface with the internal intercostals, intercostal vessels and 
nerves, and posteriorly with the pleura, a thin layer of fascia being” 
interposed. The internal intercostals, by their external surface with 
the external intercostals, and intercostal vessels and nerves ; by their 
internal surface with the costal pleura, triangularis sterni, subcostals, 
and diaphragm. 

The TRIANGULARIS STERNI, situated upon the inner wall of 
the front of the chest, arises by a thin aponeurosis from the side of 
the sternum, ensiform cartilage, and sternal extremities of the costal 
cartilages from the third to the sixth or seventh ; it is inserted b 
fleshy digitations into the second, third, fourth, and fifth costal 
cartilages and corresponding ribs. 

Relations.—By its external surface with the sternum, ensifo' 
cartilage, costal cartilages, internal intercostal muscles, and inte 
mammary vessels. By its internal surface with the costal ple 
areolar tissue of the anterior mediastinum, and diaphragm. Th 
lower fibres of the triangularis sterni are continuous with those 
the transversalis abdominis. 

Nerve-supply.—The intercostal nerves, 
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The LEVATORES COSTARUM are divided into long and short. 
The short, twelve in number at each side, arise from the apex and 
lower border of the transverse process of the last cervical and eleven 
upper dorsal vertebrae ; and pass downwards and outwards, radiating 
in their descent, to be inserted into the upper border of all the ribs, 
between the tubercle and angle. The uppermost muscle is the 
smallest, and their breadth increases from above downwards. 

The long muscles, four in number at each side, arise from the 
transverse processes of the dorsal vertebrae, the seventh to the tenth, 
and are inserted into the four lower ribs ; each muscle passing over 
a rib in its descent, and being attached to the rib below as far as 
its angle. The long muscles le superficially to the short ones and 
increase in size from above downwards. 

Relations.—By their 
superficial surface with the 
sacro-lumbalis, longissimus 
dorsi, and transversalis cer- 
vicis. By their deep surface 
with the ribs and intercostal 
spaces; the short muscles 
Blose the intercostal spaces, 
and are united by their ex- 
ternal border with the ex- 
ternal intercostals. 

Nerve -supply.—The 
osterior divisions of the 
orsal nerves, 

Actions of the Respira- 
tory Muscles.— Respiration 
is areas by the alternate 
enlargement and diminu- Fic. 199.—Intercostal muscles and levatores cos- 
tion of the capacity of the tarum. IV. Fourth dorsal vertebra, V. Fifth 
Ghorax ; the former result. Ob, Levetorgs comtarum mutsles, long 
ing in the influx of air, or ternal intercostal. ‘ 
inspiration, and the latter 
in an expulsion of air, or expiration. The enlargement of the 
thoracic cavity takes in its three diameters, the vertical, trans- 
verse, and antero-posterior ; the vertical measurement being in- 
creased by the descent of the diaphragm which forms the floor of 
the cavity, and by the elevation of the first rib; the transverse 
diameter by the elevation and rotation of the ribs ; and the antero- 
posterior by the raising of the ribs and forward projection of the 
sternum. Ordinary tranquil inspiration is performed by the descent 
of the diaphragm and the elevation of the ribs and sternum by 
means of the intercostal muscles; when the act is more forcibly 
_ performed these are aided by the levatores costarum, scalene muscles, 
and serratus posticus superior. In full inspiration the scapula is 
fixed by means of the muscles which connect it with the vertebral 
column ; the powerful muscles which pass from the shoulder to the 
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ribs are then brought into play, and by their action elevate the ribs ; 
these are the pectoralis major and minor, serratus magnus, and latis- 
simus dorsi. Much difference of opinion prevails as to the action — 
of the external and internal intercostals, many anatomists adhering 
to the theory taught by Hamberger that the external are inspiratory, 
and the internal expiratory muscles ; while others accept the view so 
forcibly expounded by Hutchinson that the whole of the external 
and the part of the internal lying between the costal cartilages act 
in inspiration, and the rest of the internal intercostals in expiration. 
Duchenne, as the result of direct experiment on the muscles, sup- 
orted the theory that both muscles act in common as muscles of 
inspiration, by raising the ribs, and so increasing the capacity of the 
thorax ; and the same view has been adopted by Henle and Luschka. 
Ordinary tranquil expiration is not a muscular act, but an elastic and 
mechanical recoil, due to the elasticity of the lung-substance and the 
recoil of the chest wall after the muscles of inspiration have ceased 
to act. In forced expiration all the muscles which depress the ribs 
are brought into action, more especially those forming the abdominal 
wall (obli ui, transversales, and recti), and the triangularis sterni — 
and sacro-lumbalis. Lastly, it should be noted that certain muscles 
usually classed with those of expiration, from their being attached 
to the lower ribs, may in consequence of that attachment assist in 
inspiration, by giving a point of fixation and support for the action — 
of the diaphragm ; such are the serratus posticus inferior and quad- — 
ratus lumborum. The levatores costarwm are generally regarded as 
muscles of inspiration, but Von Ebner considers them to be chiefly — 
brought into play in lateral flexion of the dorsal spine. 
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MUSCLES AND FASCIA OF THE ABDOMEN, 


The muscles of the abdominal region are the— 


Obliquus externus (descendens), Rectus, 

Obliquus internus (ascendens), Pyramidalis, 
Cremaster, Quadratus lumborum, 
Transversalis, Psoas parvus. 


Diaphragm. 


Dissection.— The dissection of the abdominal muscles is to be 
commenced by making three incisions :—The first, vertical, in the 
middle line, from over the lower part of the sternum to the pubes ; 
the second, transverse, from the top of the first incision across the 
chest, as far back as the knife can be carried ; the third, oblique, 
from the umbilicus, downwards and outwards, to the anterior supe 
rior spine of the ilium. The three flaps included by these incisions 
should then be dissected back in the direction of the fibres of the 
external oblique muscle, beginning at the angle of each. The i 
tegument and superficial fascia should be dissected off separately, 
as to enable the student to examine the relation of the vessels to 
parts connected with hernia. | 


. MUSCLES OF THE TRUNK. 285 


Fic. 200.—Muscles of the anterior aspect of the trunk ; on the left side the superficial 
layer is seen, on the right the deeper layer. 1. Pectoralis major. 2. Deltoid; the 
interval between these muscles lodges the cephalic vein. 3. Anterior border of 
the latissimus dorsi. 4. Serratus magnus, 5. Subclavius, right side. 6. Pectoralis 
minor. 7. Coraco-brachialis. 8. Upper part of the biceps, showing its two heads. 
g. Coracoid process of the scapula. ro. Serratus magnus, right side. 11 External 
intercostal muscle of the fifth intercostal space. 12. External oblique. 13. Its 
aponenrosis ; the median line to the right of this number is the linea alba; the 
curved line to its left, the linea semilnnaris ; the transverse lines above and below 
the figure, the linez transverse. 14. Poupart’sligament. 15. External abdominal 
ring; the margin »bove the ring is the superior or internal pillar; the margin below 
the ring, the inferior or external pillar; the curved intercolumnar fibres are seen 
proceeding upwards from Poupart’s ligament to strengthen thering. The numbers 
14 and 15 are placed on the fascia lata of the thigh; the opening to the inner side 
of 15 is the saphenous opening. 16. Rectus muscle of the right side brought into 

_ view by the removal of the anterior segment of its sheath ; * posterior segment of 
its sheath with the divided edge of the anterior segment. 17. Pyramidalis muscle. 
18. Internal oblique. 19. Conjoined tendon of the internal oblique and transver- 

 salis descending behind Poupart’s ligament to the pectineal line.. 20. The arch 

formed between the lower curved border of the internal oblique muscle and Pon- 

F ard ligament; it is beneath this arch that the spermaticicord and ‘oblique 
n 


guinal hernia pass. 
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The superficial fascia at the upper part of the abdomen is con- j 
tinuous with the superficial fascia of the thorax ; it is loose, areolar, — 
and contains but little fat. As it descends it becomes thicker, more _ 
elastic, and very fatty, and is continued into the superficial fascia of — 
the thigh. Over the pubes the fascia contains much coarse-grained 
fat, but as it passes on to the penis this ceases, and is replaced by 
elastic tissue ; and on its continuation into the scrotum, a layer of 
unstriped muscular tissue takes the place of the fat, forming the 
tunica dartos. Along the linea alba and in the groin, fine fibrous 
bands connect the superficial fascia with the deep layer and with 
the aponeurosis of the external oblique. Branches of the superficial 
epigastric, superficial external me and superficial circumflex 
iliac arteries and their companion veins ramify in the substance 
of the fascia, and the superficial lymphatic vessels are distributed 
throughout it ; in the groin it lodges the inguinal lymphatic glands. 

The deep fascia (Scarpa’s fascia) lies on the abdominal aponeurosis, 
a thin layer of connective tissue being interposed. It is continued 
ag ,. . upwards over the abdomen, being 

tion showing closely adherent to the linea alba, 

on v4 From the lower part of this at- 
Pou- tachment a triangular piece is pro- — 


Oe 


Section of Pou- 
part’s  liga- longed to the dorsum of the penis, — 
ment. 2. Apo- 4 2 1 
caulk OF ex: and is called the suspensory liga- 
ternal oblique. ment of the penis, the supérficial 
hee nda part of which is formed of elastic | 
4. Membranous é ‘ 
layer of the tissue and the deep part of white 
ek gh dad ub ad fibrous tissue. At the oin the 
ieee: ae deep fascia is attached to. th 
thigh. 5. Super- Y i 4 Seen OD. a 
ficial layer. 6. 7 fascia lata of the thigh by a piece 
so eat which passes down from its under 
pa’s fascia. : 
surface along the line of Poupart’s 
ligament, but about half an inch farther down the thigh. The dee 
fascia is continued down into the scrotum, where it forms a sheat 
for the testicle, the processes from the two sides combining in the- 
middle line to form the septum scroti. In the perineum it becomes 
inseparable from the deep layer of the superficial fascia of that 
region (fascia of Colles), and is attached to the ramus of the pubes” 
on each side. From this description it follows that if air or fluid- 
be forced under the deep fascia, it will travel through the connective 
tissue all over the abdomen, and could reach the scrotum and peri- 
neum, but could not pass down the thigh, being prevented by the 
connection of the fascia with the rami of the pubes, and the attach- 
ment of the fascia lata in the groin; it would, moreover, be pre- 
vented from infiltrating the back part of the perineum by the deep 
layer of the superficial fascia being united to the deep perineal fas 
along the posterior edge of the transverse perineal muscle. 4 
Linea Alba, &c.— When the external chins muscle is dissected 
on both sides, a white tendinous line will be seen along the middle 
of the abdomen, extending from the ensiform cartilage to the pubes 
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this is the linea alba. <A little external to it, on each side, two 
curved lines will be observed extending from the eighth rib to the 
spine of the pubes, and bounding the recti muscles ; these are the 
linew semilunares. Some transverse lines, linew transverse, three in 
number, connect the lineze semilunares with the linea alba; the 
lowest is situated opposite the umbilicus, the middle one on a level 


Vic. 202.—Lower part of aponeurosis of external oblique muscle, and external ab- 
- dominal ring. 1. Horizontal ramus of pubes. 2. Spine of pubes. 3. Aponeurosis 
of external oblique. 4. External pillar of abdominal ring. 5. Internal pillar. 
6. Gimbernat’s ligament. 7. Triangular fascia. 8. The cut end of the same fascia. 
g. The conjoined tendon. 1o. Transversalis fascia. * External abdominal ring. 


with the cartilage of the tenth rib, and the highest opposite the 
cartilage of the seventh rib. 

The EXTERNAL OBLIQUE MUSCLE (obliquus externus abdominis, 
descendens) is the external flat muscle of the abdomen. Its name 
is derived from the obliquity of its direction, and the descending 
‘course of its fibres. It arises by fleshy digitations from the external 
‘surface of the eight inferior ribs ; the five upper digitations being 
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received between corresponding processes of the serratus magnus, — 
the three lower, of the latissimus dorsi. The fleshy fasciculi pro- — 
ceeding from this extensive origin terminate on the front of the 
abdomen in a broad aponeurosis, and posteriorly are inserted into 
the outer lip of the crest of the ilium for the anterior two-thirds its 
length, and into the anterior superior spinous process, The apo- 
neurosis is united, in front, by its under surface, with that of the — 
obliquus internus, forming the anterior wall of the sheath of the 
rectus, and is inserted into the linea alba, front of the pubes, spine 
of the pubes, and pectineal line, 

The lower border of the aponeurosis, which is stretched between — 
the anterior superior spinous process of the ilium and the spine of 
the pubes, is round from being folded inwards, and forms Poupart’s 
ligament; the insertion into the pectineal line is Gimbernat’s 
ligament. 

Just above the crest of the pubes is the external abdominal 
ring, a triangular opening formed by the separation of the fibres of 
the aponeurosis of the external oblique. It is oblique in direction, 
and corresponds with the course of the fibres of the aponeurosis. It 
is bounded below by the crest of the pubes; on either side by the — 
borders of the aponeurosis, which are termed pillars ; and above by — 
some curved fibres (intercolumnar) which originate from Poupart’s — 
ligament, and cross the upper angle of the ring, to give it strength. © 
The external pillar, which is at the same time inferior from the 
obliquity of the opening, is inserted into the spine of the pubes ;_ 
the internal or superior pillar forms an interlacement with its fellow 
of the opposite side over the front of the symphysis pubis. The 
inner fibres of the outer pillar pass behind the spermatic cord and 
internal pillar of the ring, and expanding into a thin triangular 
sheet interlace with the corresponding fibres of the opposite side 
on the back part of the crest and symphysis pubis ; they receive 
the name of triangular fascia. The external abdominal ring gives 
vassage to the spermatic cord in the male, and the round ligament 
in the female: they are both invested in their passage through it. 
by a prolongation of the intercolumnar fibres of the external oblique 
muscle, the intercolumnar fascia, or spermatic fascia, 

Relations.— By its external surface with the superficial fascia, 
integument, cutaneous vessels and nerves, particularly the super- 
ficial epigastric and superficial circumflex iliac vessels, and latissimus: 
dorsi, i which it is overlapped posteriorly. By its internal surface 
with the internal oblique, lower part of the eight inferior ribs 
and intercostal muscles, cremaster, spermatic cord in the male, and 
round ligament in the female. The upper border of the external 
oblique is continuous with the pectoralis major. 

Nerve-supply.—Anterior branches of the lower intercostals. 

Dissection.—The external oblique is now to be removed by 
making an incision from the anterior superior spine of the ilium 
towards the umbilicus as far as the aponeurosis can be separatec 
from the subjacent muscle. From this latter point an incision is t 
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be made to the crest of the pubis, and the aponeurosis included in 
these incisions to be turned down to Poupart’s ligament. The 
remainder of the muscle may be removed by carrying a perpen- 
dicular incision from the end of the first up to the chest, and dis- 
secting off the aponeurosis and muscle. 

The INTERNAL OBLIQUE MUSCLE (obliquus internus abdominis, 
ascendens) is the middle flat muscle of the abdomen. It arises from 
the outer half of Poupart’s ligament, from the middle of the crest of 
the ilium for the anterior two-thirds its length, and from the fascia 
lumborum. Its fibres diverge from their origin, those from Pou- 
part’s ligament curving downwards, those from the anterior part of 
the crest of the ilium passing transversely, and the rest ascending 
obliquely. The muscle is inserted into the pectineal line and crest 
of the pubes, linea alba, and lower border of the four inferior ribs. 

Along the upper three-fourths of the linea semilunaris, the apo- 
neurosis of the internal oblique separates into two lamelle, which 
pass one in front, the other tehind the rectus muscle to the linea 
alba, where they are inserted ; the former of these unites with the 
aponeurosis of the external oblique, and the latter with that of the 
transversalis. Along the lower fourth of the linea semilunaris, the 
aponeurosis does not divide, but passes in front of the rectus. 

The lowest fibres of the internal oblique are inserted into the crest 
and pectineal line of the pubes in common with those of the trans- 
versalis muscle. Hence the tendon of this insertion is called the 
conjoined tendon of the internal oblique and transversalis. This tendon 
is situated directly behind the external abdominal ring, and serves 
to strengthen what would otherwise be a weak point in the abdomen. 
Sometimes the tendon is insufficient to resist the internal pressure, 
and is forced through the external ring ; it then forms the distinctive 
covering of direct inguinal hernia. 

Nerve-supply.—llio-inguinal and ilio-hypogastric of first lumbar, 
and anterior branches of lower intercostal nerves. 

The spermatic cord passes beneath the arched border of the 
internal oblique muscle, between it and Poupart’s ligament. The 
interval between this lower border and Poupart’s ligament is there- 
fore called the spermatic or inguinal canal. During its passage 
some fibres are given off from the lower border of the muscle, which 
accompany the cord downwards to the testicle, and form loops 
around it ; this is the cremaster muscle. 

The CREMASTER, considered as a distinct muscle, arises from 
the middle of Poupart’s ligament, and forms a series of loops upon 
the spermatic cord. A few of its fibres are inserted into the tunica 
vaginalis ; the rest ascends along the inner side of the cord, to be 
inserted, with the conjoined tendon, into the crest of the pubes in 
front of the sheath of the rectus. Where the muscle spreads out 
over the tunica vaginalis and spermatic cord it receives the name of 
eremasteric fascia. 
 Relations.—The internal oblique is in relation by its external 
surface with the external oblique, latissimus dorsi, spermatic cord, 
U 
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and external abdominal ring. By its internal surface with the 
transversalis muscle, fascia transversalis, internal abdominal ring, 
and spermatic cord. By its lower and arched border with the 
spermatic cord; forming the upper boundary of the inguinal 
canal. ; 

Nerve-supply.—The genital branch of the genito-crural nerve. 

Dissection.—The internal oblique muscle is to be removed by 
making an incision from the anterior superior spine of the ilium 
horizontally inwards to the edge of the rectus, and another at right 


Fic. 203.—Lateral view of the trunk, 
showing its muscles, particularly 
the transversalis abdominis, 1. 
Costal origin of the latissimus dorsi. 
2. Serratus magnus. 3. Upper part 
of the external oblique, divided in 
the direction best calculated to show 
the muscles beneath without inter, 
fering with its indigitations with 
the serratus magnus. 4. Two of 
the external intercostal muscles, 
5. Two of the internal intercostals. 
6. Transversalis. 7. Its posterior 
aponeurosis. 8. Its anterior apo- 
neurosis, forming the posterior layer 
of the sheath of the rectus. 9. Lower — 
part of the left rectus with the 
aponeurosis of the transversalis — 
passing in front. ro. Right rectus 
muscle. x1. Arched opening left 
between the lower border of the 
transversalis muscle and Poupart’s 
ligament through which the sper- 
matic cord and oblique inguinal 
hernia pass, 12. Tensor vagina 
femoris, gluteus medius and maxi- 
mus invested by fascia lata, j 
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angles to this, near the margin of the latter muscle, to the ribs ; the 
muscle is then to be separated from its anterior connections and 
turned backwards. Some degree of care will be required in pe 
forming this dissection, from the difficulty of distinguishing between 
this muscle and the one beneath. A thin layer of connective tissue 
is all that separates them for the greater part of their extent. Nea 
the crest of the ilium the deep circumflex iliac artery ascends betwee 
the two muscles, and forms a guide to their separation ; but jus 
above Poupart’s ligament they are so closely united that separatio 
is impossible. 
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The TRANSVERSALIS is the internal flat muscle of the abdo- 
men, and is transverse in the direction of its fibres, as implied in 
its name. It arises from the outer third of Poupart’s ligament, from 
the anterior two-thirds of the internal lip of the crest of the iliuni ; 
from the spinous and transverse processes of the lumbar vertebree 
through the medium of the aponeurosis, and from the inner surface 
of the six inferior costal cartilages, interdigitating with the fibres of 
the diaphragm. The superior fibres, proceeding from the cartilage 
of the seventh rib, are inserted into the ensiform cartilage ; the 
inferior fibres, proceeding from Poupart’s ligament, curve down- 
wards to be inserted by means of a tendinous expansion common 
to it, and the internal oblique, the conjoined tendon, into the crest of 
the pubes and pectineal line ; while the fibres intermediate between 
these points terminate near the outer border of the rectus in an apo- 
neurosis, Which is continued onwards to the linea alba. The upper 
portion of the aponeurosis, closely united with the posterior lamella 
of the aponeurosis of the internal oblique, assists in forming the 
posterior wall of the sheath of the rectus, while the inferior portion, 
commencing at a point midway between the umbilicus and pubes, 
is continued with the undivided aponeurosis of the internal oblique 
in front of the rectus. 

Relations.—By its external surface with the internal oblique, 
the internal surface of the six lower ribs, and internal intercostal 
muscles. By its internal surface with the transversalis fascia, which 
separates it from the peritoneum, with the psoas magnus, the lower 
part of the rectus, and pyramidalis. The spermatic cord and oblique 
inguinal hernia pass beneath the lower border, but have no direct 
relation with it. The wpper border is continuous with the diaphragm 
and triangularis sterni. 

Nerve-supply.— Anterior branches of lower intercostals. 

Lumbar Fascia.—The posterior aponewrosis of the transversalis 

divides into three lamelle, anterior, middle, and posterior, which 
constitute the fascia lwmborum. The anterior lamella, thin and 
membranous, is attached to the base of the transverse processes of 
the lumbar vertebra ; the middle lamella, of considerable thickness, 
to their apices ; the posterior layer receives the posterior aponeurosis 
of the internal oblique, and is attached to the spines of the lumbar 
vertebre ; near the border of the erector spine, it becomes united 
with the aponeurosis of the latissimus dorsi and serratus posticus 
inferior. Between the anterior and middle lamella is lodged the 
uadratus lumborum ; and between the middle and posterior layer, 
the erector spine and multifidus spinee, which are thus furnished 
with aponeurotic sheaths. The anterior layer is attached above to 
the lower margin of the last rib and forms the ligamentum arcuatum 
externum. 
Dissection.—To dissect the rectus muscle, its sheath should be 
opened by a vertical incision extending from over the cartilages of 
the lower ribs to the front of the os pubis. The sheath may then 
be dissected off and turned aside ; this is easily done excepting at 
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the linez transverse, where a close adhesion exists between the 
muscle and the external wall of the sheath. 

The RECTUS ABDOMINIS arises by a double tendon from the 
front and crest of the os pubis, and is inserted by three broad 
digitations into the outer surfaces of the cartilages of the fifth, 
sixth, and seventh ribs. It is traversed by several tendinous in- 
tersections, called line transverse (inscriptiones tendinex). One 
of these is situated at the umbilicus, one over the ensiform cartilage, 


Fic. 204.--Transverse section through the abdominal walls, showing the arrangement 
of muscles and tendons. 1. Alumbar vertebra. 2. Psoas magnus muscle, 3. Quad- 
ratus lumborum, 4. Erector spine. 5. Lumbaraponeurosis. 6. Latissimus dorsi. 
Between 5 and 6 the serratus posticus inferior is seen. 7. External oblique. 
8. Internal oblique. 9, Transversalis, 10. Rectus abdominis. 11. Insertion of 
the lumbar aponeurosis into the spine of the lumbar vertebra. 12. Lumbar 
aponeurosis dividing into three layers. 13. The figure is placed on the quadratus 
lumborum, and has above it the anterior layer of the lumbar aponeurosis, and 
below it the middle layer. 14, Peritoneum where it covers the kidney. 15. Shows 
the mode of union of the tendons in the formation of the sheath of the rectus. 


and one midway between these points; when a fourth exists, it 
occurs below the umbilicus. They frequently do not involve the 
whole thickness of the muscle, 

Nerve-supply.—The ilio-hypogastric and anterior branches | 
intercostal nerves. 

The PYRAMIDALIS arises from the crest of the os pubis im 
front of the rectus, and is inserted into the linea alba at about mid 
way between the umbilicus and pubes, It is enclosed in the shea’ 
with the rectus, and rests against the lower part of that muscle ; 
is sometimes absent. 
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Nerve-supply.—The ilio-hypogastric nerve. 

The rectus may now be divided across the middle, and the two 
ends drawn aside for the purpose of examining the mode of con- 
struction of its sheath. 

Sheath of the Rectus.—This is formed, in front, for the upper 
three-fourths of its extent, by the aponeurosis of the external oblique 


Fic. 205.—Dissection of the lower part of the abdominal wall from within, the 
peritoneum having been removed. a. External iliac artery. 4. Deep epigastric 
artery. c. Lower edge of the posterior part of sheath of rectus (fold of Douglas). 
d. Conjoined tendon in the triangle of Hesselbach. ¢. Posterior surface of rectus. 
jf. Fascia transversalis. g. Vas deferens. h. Spermatic vessels. i. Obliterated 
hypogastric artery. &. Lymphatics of crural ring. J. Internal abdominal ring. 
m. Urachus. 2. Bladder. 


and anterior lamella of the internal oblique ; behind by the posterior 
Jamella of the internal oblique and aponeurosis of the transversalis. 
Midway between the umbilicus and the pubes, the posterior wall of 
the sheath terminates in a thin curved margin (semilunar fold of 
Douglas), the aponeurosis of the three muscles passing, below this 
point, altogether in front of the rectus. 

Contents of the Sheath.—These are the rectus and pyramidalis 
muscles ; deep epigastric, superior epigastric, and terminal twigs of 
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the abdominal intercostal vessels ; anterior cutaneous branches of 
the intercostal nerves, and lymphatic vessels. 

Fascia Transversalis (abdominal fascia).—This is a thin fibrous 
membrane which lines the inner surface of the transversalis muscle 
and the other structures which form the abdominal wall where that 
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Fic. 206.—Dissection of the inguinal canal. a, Hxternal oblique (turned down 
6, b. Internal oblique. c. Transversalis. d. Conjoined tendon. ¢. Rectus, with 
sheath opened. jf. Fascia transversalis. g. Triangular fascia. 4. Cremaster. «4 
Infundibular fascia. 


muscle is absent. It is continuous behind with the iliac, and below 
with the pelvic fascia. It is strong and tough at the lower part of th 
abdomen, especially where the sheath of the rectus is deficient; but 
at the upper, where it is continued on to the diaphragm, it is littl 
more than loose areolar tissue. In the centre it lines the hack par 
of the sheath of the rectus, and where that is absent lines the ree 
muscle and is attached to the crest of the pubis. At the sides it is 
attached to the inner lip of the crest of the ilium and along the who 


The INGUINAL CANAL. 295 


length of Poupart’s ligament, where it is connected to the fascia 
lata, and for the outer half of the ligament to the iliac fascia which 
joins it behind. The union of these three fasciz takes place rather 
under than in Poupart’s ligament, which could therefore be cut away, 
leaving them connected together as a firm fibrous cord, to which is 
given the name of deep crural arch. At the inner half of Poupart’s 
ligament it is prolonged into the thigh, forming the anterior part 
of the sheath of the femoral vessels, as the posterior part is formed 
of a similar prolongation of the iliac fascia. 

The internal abdominal ring is an opening in this fascia situ- 
ated about half-way between the anterior superior spine of the 
ilium and the symphysis of the pubis, and half an inch above 
Poupart’s ligament. It is oval in form, the lower edge being 
strong, the upper thin and weak. Through this opening the sper- 
matic cord in the male passes to the testicle, and the round liga- 
ment of the uterus in the female to its insertion over the pubis. 
From the edges of the ring a funnel-shaped tube of transversalis 
fascia is given off which surrounds the structures forming the sper- 
matic cord. This is the infundibuliform fascia, sometimes called 
the fascia propria of the cord. The internal abdominal ring, there- 
fore, is simply the funnel-shaped mouth of this tube, and it is 
situated immediately external to the deep epigastric artery round 
which the spermatic cord turns in its passage from the abdomen 
to the scrotum. 

Inguinal Canal.—The spermatic or inguinal canal, which in the 
normal condition of the abdominal parietes serves for the passage 
of the spermatic cord in the male, and the round ligament with 
its vessels in the female, is about one inch and a half in length. It 
is bounded, in front, by the aponeurosis of the external oblique 
muscle and a few fibres of the internal oblique and cremaster ; 
behind, by the transversalis fascia, the conjoined tendon of the 
internal oblique and transversalis, and triangular fascia ; above, by 
the arched border of the internal oblique and transversalis ; below, 
by the grooved border of Poupart’s ligament and the upper surface 
of Gimbernat’s ligament; and at each extremity by one of the 
abdominal rings, the internal ring at the inner, the external ring 
at the outer extremity. These relations may be more distinctly 
illustrated by the following plan :— 


Above. 
Lower border of internal oblique 
and transversalis. 


; Behind. 
Seb dete? pat | Transversalis fascia. 
~ ternal oblique, fibres of Inguinal canal. pouemes Rh a of 
internal oblique and | internal oblique and 
Tee ckie transversalis. Triangu- 


lar fascia. 


Below. 
Grooved border of Poupart’s ligament. 
Gimbernat’s ligament. 
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SURGICAL ANATOMY OF INGUINAL HERNIA. 


Inguinal hernia is of two kinds, oblique and direct. 

In OBLIQUE INGUINAL HERNIA the intestine follows the same 
course as is pursued by the testicle in its descent, and obtains the 
same coverings as that organ. It escapes from the cavity of the 
abdomen into the spermatic or inguinal canal, through the internal 
abdominal ring, pressing before it a pouch of peritoneum which 
constitutes the hernial sac, and distending the infundibuliform pro- 
cess of the transversalis fascia. After emerging through the internal 
abdominal ring it passes firstly beneath the lower and arched border 
of the internal oblique muscle ; and then through the external abdo- 


Fic, 207.—Diagram Fic. 208.—Diagram of . : 
of ace dione scro- a congenital hernia, ¥ “4 aa bee ; 
tal hernia, show- the sac being con- showing the tunies 
ing the relation tinuous with the waiin rt rolonged 
of the sac to the tunica vaginalis tes- infront of th 6 en Ta 
tunica vaginalis tis. : 
testis. 


minal ring, in the aponeurosis of the external oblique. While pass-_ 
ing beneath the lower border of the internal oblique it obtains the — 
cremaster muscle ; and on escaping at the external abdominal ring, 
receives the intercolumnar or spermatic fascia. So that the cover- 
ings of an oblique inguinal hernia, after it has ear ee through 
the external abdomen ring, are, from the surface to the intestine, 
the— 

Integument, 

Superficial fascia, 

Intercolumnar fascia, 

_ Cremaster muscle, 

Transversalis, or infundibuliform fascia, 

Retro-peritoneal fat, 

Peritoneal sac, 
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There are three varieties of oblique inguinal hernia: common, 
congenital, and infantile. 

Common oblique hernia is that which has been described above. 

Congenital hernia results from the non-closure of the pouch of 

eritoneum carried downwards into the scrotum by the testicle, 

uring its descent in the foetus. In consequence of this defect, 
the intestine at some period of life is forced into the peritoneal 
canal, and descends through it into the tunica vaginalis, where 
it lies in contact with the testicle ; so that congenital hernia has 
no proper sac, but is contained within the tunica vaginalis. The 
other coverings are the same as those of common inguinal hernia. 
In the female, congenital hernia descends into the canal of Nuck. 

Infantile hernia is that form of protrusion in which the pouch 
of peritoneum forming the tunica vaginalis is only partially closed. 
The connection with the abdomen is completely closed at the inguinal 
canal, but the rest of the tube remains in its 
original state, and when a hernia makes its 
way into the scrotum it lies behind the en- 
closed tunica vaginalis. So that the surgeon, 
in operating upon this variety, requires to 
divide three layers of serous membrane ; 
the first and second layer being those of 
the tunica vaginalis, the third the true sac 
of the hernia. 

A variety of this form is called encysted 
hernia ; in it, the hernial sac is invaginated 
into the incompletely closed tunica, as shown 
in Fig. 210, The surgeon has, therefore, to 
divide two layers of peritoneum before he 
reaches the bowel. ; 

DIRECT INGUINAL HERNIA has received 
its name from passing directly through the 
external abdominal ring, and forcing before 
it the opposing parietes. This portion of the wall of the abdomen is 
ccagthaned by the conjoined tendon of the internal oblique and 
transversalis, which is pressed before the hernia, and forms one of 
its investments. Its coverings, therefore, are the— 


Fic, 210,—Eneysted hernia. 


Integument, 
Superficial fascia, 
Intercolumnar fascia, 
Conjoined tendon, 
Transversalis fascia, 
Retro-peritoneal fat, 
Peritoneal sac. 


Direct inguinal hernia differs from oblique, firstly, in never attain- 
ing the same bulk, in consequence of the resisting nature of the 


conjoined tendon and transversalis fascia ; secondly, in its having a 
tendency to protrude from the middle line rather than towards it. 
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Thirdly, in making for itself a new passage through the abdominal 
parietes, instead of following a natural channel ; and fourthly, in 
the relation of the neck of its sac to the epigastric artery ; that 
vessel lying to the outer side of the opening of the sac of direct 
hernia, and to the inner side of that of oblique hernia. 

The direct hernia passes through a triangular space, bounded on 
the outer side by the deep epigastric artery, on the inner by the 
edge of the rectus muscle, and below by Poupart’s ligament ; this 
space is called the triangle of Hesselbach. 

All the forms of inguinal hernia are designated scrotal, when they 
have descended into. the scrotum ; the oblique inguinal is most fre- 
quently found in this situation, from its following the course of the 
spermatic cord. | 


MUSCLES OF THE POSTERIOR WALL OF THE ABDOMEN, AND 
DIAPHRAGM. 


Dissection.—The next two muscles can be examined only when 
the viscera of the abdomen are removed. To see the quadratus 
lumborum, it is also necessary to divide and draw aside the psoas 
muscle and the anterior lamella of the posterior aponeurosis of the 
transversalis. 

The QUADRATUS LUMBORUM will be seen to consist of two 
portions :—one, the externa/, arising from the ilio-lumbar ligament 
and adjoining part of the crest of the ilium for two inches in extent, 
and inserted into the apices of the transverse processes of the four 
upper lumbar vertebra (sometimes also last dons and last rib ;_ 
the other, the internal and anterior portion, arises by tendinous 
slips from the transverse processes of the three or four lower lumbar 
vertebrae, and passes upwards to be inserted into the lower border of © 
the last rib. If the muscle be cut across or removed, the middle 
lamella of the aponeurosis of the transversalis will be seen, attached 
to the apices of the transverse processes; the quadratus being en- 
closed between the two lamelle as in a sheath. 

Relations.—Enclosed in the sheath formed by the aponeurosis of 
the transversalis muscle, it is in relation, ‘n front, with the kidney, 
colon, psoas magnus, and diaphragm. Behind, but also separated by 
its sheath, with the erector spine. 

Nerve-supply.— Anterior branches of the lumbar nerves. 

The PSOAS PARVUS is a small and infrequent muscle which 
arises from the last dorsal and first lumbar vertebra and from the 
intervertebral substance between them, and terminates in a long 
slender tendon which expands inferiorly and is inserted into the — 
eniage line and eminence. The tendon is continuous by its outer 

order with the iliac fascia. 

Relations,—It rests on the psoas magnus, and is covered in by the — 
peritoneum ; superiorly it passes beneath the ligamentum arcuatum 
internum of the diaphragm. s 

Nerve-supply.— Branches of the lumbar plexus. 
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DIAPHRAGM.—To obtain a good view of this important inspiratory 
muscle, the peritoneum should be dissected from its under surface. 
It is a transverse muscular septum between the thorax and abdomen, 
and is composed of two portions, thoracic and lumbar. The thoracic 
portion arises from the ensiform cartilage by a distinct slip and 
from the internal surface of the six inferior ribs, interdigitating 
with the transversalis. The fibres converge to be inserted into the 
central tendon. 

A triangular interval exists between the sternal and costal portion 
of the muscle at each side, closed by a few irregular muscular fibres, 
some connective tissue, and by the serous membranes of the cavity of 
the chest and abdomen. <A protrusion of any portion of the contents 


Fie, air. The dia- 
phragm viewed from 
the front, showing 
its upper or thoracic 
surface. 1, 1. The 
lateral segments of 
the thoracic portion ; 
arising from 2, 2, 
The cartilages of the 
ribs; and inserted 
into 3, The central 
tendon. The right 
segment is seen to 
be higher than the 
left. 4. The fasci- 
culus which arises 
from the ensiform 
cartilage. 5, 5. La- 
teral leaflets of the 
central tendon. 6. 
Opening for the in- 
ferior vena cava, 7. 
The cesophagus,. 8. 
The thoracic aorta. 
g. The abdominal 
uorta. 10. The tendon of the right crus of the diaphragm : that of the left is seen 
immediately above on the lumbar vertebree. 11, 11. The psoas muscles. 


of the abdomen through this opening constitutes phrenic or dia- 
phragmatic hernia, 

The lumbar portion consists of a right and left lateral half 
(crura) ; each of which is composed of three smaller pillars, inter- 
nal, middle, and external. 

The crura «rise from the front and lateral aspect of the bodies of 
the first, second, and third lumbar vertebra, from the intervertebral 
substance between the first, second, third, and fourth, from the 
transverse process of the first, ligamentum arcuatum internum and 
externum, and last rib. The left crus is shorter than the right by 
the breadth of a vertebra, and does not advance so far forward on 
the front of the vertebral column. The crura are inserted into the 
whole length of the posterior border of the central tendon. 

The origin of the crura takes place by a strong tendon, from which 
and from the other points of attachment muscular fibres proceed. 
The internal pillar of the crus is its anterior fasciculus, which pro- 
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ceeds from the third lumbar vertebra; the middle pillar, smaller 
than the others, proceeds from the second vertebra; the external 
pillar, the largest of the three, from the first lumbar vertebra, liga- 
menta arcuata, and last rib. The internal pillars approach each 
other as they ascend, the arched interval between them being the 
aortic opening ; their internal fibres, consisting of several fasciculi, 
cross each other in front of the aortic opening and form the lateral 
boundaries of another opening of elliptical shape (cesophageal), and 
are then lost in the central tendon. In the decussation between the 


Fic. 212,—Abdominal 
side of the dia- 
phragm. 1, 2,3. The 
thoracic portion ; 
figure x rests on the 
central leaflet of the 
tendinous centre; 
figure 2 on the left 
or smallest leaflet ; 
figure 3 on the right 
leaflet. 4. Fasci- 
culus from the en- 
siform cartilage ; 
a small triangular 
space is left on 
either side of the 
fasciculus, 5. Liga- 
mentum arcuatum 
externum of the — 
left side. 6. Liga- — 
mentum arcuatum 
internum. 7. A 
small arched open- 
ing _ occasionally 
found, through 
which the lesser 
splanchnic nerve 
passes. 8. Tendon 
of the right crus. 
9. Fourth lumbar 
vertebra. 10. Ten- 

don of the left crus. 11. Aortic opening occupied by the aorta. 12. Portion of the - 
cesophagus issuing through the cesophageal opening. 13. Openiny for the inferior 
vena cava, in the tendinous centre of the diaphragm. 14. Psoas magnus passing 
beneath the ligamentum arcuatum internum ; it has been removed on the opposite 
side te show the arch more distinctly. 15. Quadratus lumborum passing beneath 
the ligamentum arcuatum externum; this muscle has also been removed on 
the left side. 16. Transverse processes of lumbar vertebree, and intertransverse 
muscles, 


q 
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aortic and cesophageal opening the fibres of the right internal pillar 
are generally the most superficial. Muscular fibres are commonly 
found passing from the upper surface of the rar a on to the left 
side of the pericardial sac (Forbes). Between the lumbar and costal 
portion of the diaphragm at each side there is often a triangular 
interval like that between the costal and sternal portion, closed only 
by areolar tissue and the serous membranes of the two cavities. 

The ligamentum arcuatum internum is a tendinous arch 
thrown across the upper part of the psoas muscle from the side of 
the body of the first Thich vertebra to the apex of its transverse 
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process, extending sometimes also to that of the second. Beneath 
this arch a psoas abscess emerges from the chest. 

The ligamentum arcuatum externum is a tendinous band ex- 
tended from the apex of the transverse process of the first lumbar 
vertebra to the lower border of the last rib. It forms an arch across 
the quadratus lumborum, and is a thickened part of the sheath of 
that muscle derived from the posterior aponeurosis of the trans- 
versalis abdominis. 

The tendinous centre of the diaphragm is shaped like a trefoil 
leaf, of which the central leaflet points to the ensiform cartilage, and 
is the largest ; the lateral leaflets, right and left, occupy the corre- 
sponding portions of the muscle; the right being the larger and 
rounded, the left smaller and lengthened in its form. 

The openings in the diaphragm are three: one, quadrilateral, 
in the tendinous centre, at the union of the right and middle leaflets, 
for the passage of the inferior vena cava and a branch of the phrenic 
nerve; a muscular opening of an elliptical shape formed by the 
internal pillars of the crura, the wsophageal, for the transmission of 
the wsophagus and prewmogastric nerves; a third, the aortic, formed 
by a tendinous arch thrown from the tendon of one crus to that of 
the other. The latter opening is the largest, lowest, and most pos- 
terior of the three ; it is bounded behind by the vertebral column, 
and gives passage to the aorta, vena azygos major, and thoracic duct. 
The great splanchnic nerve passes through the diaphragm between 
the internal and middle filler of the crus; the lesser splanchnic 
nerve escapes between those fibres of the external pillar which pro- 
ceed from the ligamentum arcuatum internum, The sympathetic 
chain passes into the abdomen beneath the ligamentum arcuatum 
internum, and the vena azygos minor pores from the abdomen to 
the thorax through the left crus of the diaphragm. 

The diaphragm forms a dome, the convexity of which is directed 
towards the thorax and the concavity towards the abdomen ; the 
right half rises to a higher level than the left, in consequence of 
being pushed upwards by the liver, and the central leaflet of the 
tendon is lower than the top of either half of the dome. During 
life, the level of the diaphragm varies with respiration and with 
the condition of the organs ; after death the top of the right half 
of the dome reaches to about a level with the lower border of the 
fourth rib, the left half to the upper edge of the fifth rib, and the 
central leaflet corresponds to the junction of the xiphoid cartilage 
with the sternum. 

Relations.—By its superior surface with the pleure, pericardium, 
heart, and lungs. By its inferior surface with the peritoneum ; on 
the left with the stomach and spleen; on the right with the con- 
vexity of the liver; behind with the kidneys, supra-renal a - 
sules, duodenum, and solar plexus. By its ewewmference with the 


 ensiform cartilage, ribs, intercostal muscles, and vertebral column. 


Nerve-supply.—The phrenic nerve, derived from the third, 
fourth, and fifth cervical. 
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Actions of the Muscles of the Abdominal Wall and the 
Diaphragm.—The external oblique muscle, acting singly, draws the 
thorax towards the pelvis, and twists the body to the opposite side, 
Both muscles, acting together, flex the thorax directly on the pelvis. 
The internal oblique of one side draws the chest downwards and out- 
wards ; both together bend it directly forwards. Either transversalis 
muscle, acting singly, will diminish the size of the abdomen on its 
own side, and both together will constrict the entire cylinder of the 
cavity. The recti muscles flex the thorax towards the pelvis, and, 
through the arrangement of their sheaths, combine with the oblique 
and transverse muscles in exercising pressure on the abdominal 
viscera, The absence of the posterior layer of the sheath of the 
rectus muscles below allows of direct pressure being brought to 
bear upon the bladder when full, and upon the uterus in partu- 
rition. ‘The pyramidales are tensors of the linea alba. The ab- 
dominal are expiratory muscles, and chief agents in expulsion ; by 
their action, the fatus is expelled from the uterus, the urine from 
the bladder, faeces from the rectum, bile from the gall-bladder, 
ingesta from the stomach and bowels in vomiting, andl mucus and 
writating substances from the bronchial tubes, trachea, and nasal 
passages during coughing and sneezing. To produce these effects, 
they all act together. The quadratus lumborum draws the last rib 
downwards, and is an expiratory muscle ; it also serves to bend the 
vertebral column to one or the other side. The psoas parvus is 
a tensor of the iliac fascia, and, taking its fixed origin from below, 
may assist in flexing the vertebral column forwards. The diaphragm — 
is an inspiratory muscle, and the sole agent in tranquil inspiration, — 
When in action, the muscle is drawn downwards, its plane being — 
rendered oblique from the level of the ensiform ‘astilags to that — 
of the upper lumbar vertebra. During relaxation it is convex, and 
encroaches considerably on the cavity of the chest, particularly at 
the sides, where it corresponds with the lungs. It assists the — 
abdominal muscles powerfully in expulsion, every act of that kind 
being preceded or accompanied by inspiration. “Spasmodic action 
of the diaphragm produces hiccough and sobbing, and its rapid 
alternation of contraction and relaxation, sointilbied with laryngeal 
and facial movements, laughing and crying. 


MUSCLES AND FASCLE OF THE PERINEUM. 


The muscles of the perineum are situated in the outlet of the 
pelvis, and consist of two groups, one of which belongs especially to 
the organs of generation and urethra, the other to the termination 
of the alimentary canal. To these may be added the muscles of 
the coceyx, The muscles of the perineal region in the male are the— 


Bulbo-cavernosus, Sphincter ani, 
Ischio-cavernosus, Levator ani, 
_ Transversus perinei, Joecygeus, 


Jompressor urethra, 
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Dissection.—To dissect the perineum, the subject should be fixed 
in the position for lithotomy, that is, the hands should be bound to 
the soles of the feet, and the knees kept apart. Both of these means 
of preparation have for their object the full exposure of the perineum. 
And as this is a dissection which demands some degree of delicacy 
and nice manipulation, a strong light should be thrown upon the 
part. A large sound is to be introduced into the bladder, and a 
string, tied round the testicles, to be fixed to its handle. ‘This will 
retain the sound in the bladder and put the perineum on the stretch. 
An incision is to be made from the point where the scrotum joins 
the perineum along the middle of the latter to the anterior edge of 
the anus, round each side of this, and from the posterior edge of it 
to the tip of the coceyx. This incision is to be supplemented by 
lateral ones carried from the anterior end of the first outwards on to 
the thigh and then backwards to a little beyond the level of the 
posterior margin of the anus, so as to include in its area the 
tuberosity and ramus of the ischium. The flaps are to be dissected 
back with great care, the integument alone being removed so as to 
expose the subcutaneous sphincter and the superficial fascia. After 
the fascia has been carefully dissected off and the perineal vessels 
and nerves turned aside, the muscles are brought into view. 

PeRINEAL Fascta.—The fascie of the perineum are the superficial 
and the deep. 

The superficial fascia consists, as in other situations, of two 
layers, one lying next the skin and containing an abundance of fat, 
the other more condensed lying in contact with the muscles. 

The superficial layer, or fatty layer, in the perineum is con- 
tinuous with the dartos of the scrotum, or areolar tissue of the labia 
majora, in front, with the superficial fascia of the thighs at each 
side, and with the superficial fascia covering the glutei maximi and 
with the coccyx behind. It differs in character and composition in 
different parts of the perineum ; thus at the back part it consists of 
fine granular fat which fills up the large space between the ischium 
and anus called the ischio-rectal fossa ; over the tuberosity of the 
ischium it becomes tough and stringy, and is formed by interwoven 
strands of fibrous tissue between which numerous small synovial 
burse are found ; in the anterior part of the perineum, again, it 
is thin and membranous, the fat being replaced by unstriped 
muscular tissue, and is continued into the tunica dartos. 

The deep or membranous layer of the superficial fascia, or 
fascia of Colles, lies in close contact with the muscles and super- 
ficial vessels of the perineum, packing them into their places, On 
each side it is attached to the ramus of the ischium and pubes, and 
this attachment is continued forwards and outwards on to the fascia 
lata of the thigh, where it becomes continuous with the deep fascia 
of the groin. It is prolonged backwards as far as the transversalis 
perinei muscle, round the posterior border of which it turns to be 
united to the deep perineal fascia on which the muscle rests. At 
this point these two fascize are blended together, and are then con- 
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‘tinued backwards on the outer surface of the levator ani, to join the 
anal fascia. It is continued forwards to: blend with the deep fascia 
of the penis. In the middle line it has on its deep aspect a septal 
prolongation, complete behind but incomplete in front, so that air 
or fluid injected beneath the fascia rae fill up one side of the 
pouch which it forms, then passing forwards to where the septum is 
incomplete, would infiltrate the other side. The attachment of the 
membranous layer to the deep perineal fascia explains why an ex- 
travasation of fluid under that membrane could not pass back into 
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Fic. 213.—The pubic arch and perineal fascize. The corpora cavernosi and corpus 
spongiosum with the muscles which lie upon them, as well as the vessels and 
nerves, have been removed. 1, 1, 1. The deep layer of the a ome perineal 
fascia divided by a 4-shaped incision into three flaps ; the lateral flaps are turned - 
over the ramus of the pubes and ischinm at each side, to which they are firmly 
attached ; the posterior flap is continuous with the deep perineal fascia or triangular 
ligament. 2. The triangular ligament of the urethra. 3. Opening for the 
of the membranous portion of the urethra, previously to the entrance of the latter 
into the bulb, 4. Two projections of the triangular ligament corresponding with 
the position of Cowper’s glands. 


the posterior half of the perineum, but could find its way, as it often: 
does, into the scrotum and up over the abdomen. 

Muscular Triangle.—The space between Colles’ fascia and the 
triangular ligament is qn ee by the bulb of the urethra, corpus 
spongiosum, erura penis, bulbo-cavernosi, ischio-cavernosi and trans-_ 
versus perinei muscles, anterior and posterior superficial perineal 
nerves, superficial capa and transverse perineal vessels, and a 
few lymphatic vessels. 

The deep perineal fascia or triangular ligament of the ure 
is a strong aponeurotie sheet which is stretched across the inter-pubic 
arch, It is attached firmly to the sub-pubic ligament, and to the 
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ramus of the pubes and ischium. At the posterior border of the 
transversalis perinei muscle, it has attached to it the deep layer of 
the superficial fascia, and with it is prolonged back on the levator 
ani muscle, as the anal fascia. At an inch 
and a half from the symphysis pubis, in the 
middle line, it is connected to the central 
tendinous point of the perineum. About an 
inch below the symphysis pubis it is pierced 
for the passage of the membranous portion 
of the urethra, which is contained between 
it and the parietal layer of the pelvic fascia 
behind. Immediately below the sub-pubic 
ligament the dorsal vein of the penis passes 
back through it to join the prostatic plexus, 
and on each side, a little in front of this, the 


Fic.214.—Diagrammatic view 
of the anterior layer of the 


pudie arteries pass through it to enter the 
corpora cavernosa penis. Between this liga- 
ment and the pelvic fascia are situated the 
compressor urethra muscle, the internal 
pudic arteries, the arteries of the corpus 
cavernosum, dorsum of the penis and bulb, 
Cowper’s glands, the membranous part of the 
urethra, the dorsal vein of the penis, the dor- 


triangular ligament and the 
structures passing through 
it. 1. Process passing down 
to central tendinous point. 
2. Triangular ligament. 3. 
Dorsal vein of penis. 4. 
Urethra. 5. Dorsalartery. 
6. Artery of corpus caver- 
nosum. 7. Artery of bulb. 
8. Duct of Cowper’s gland. 


: . . Internal pudic artery. 
sal nerve, lymphatic vessels, and a plexus of ° F . 


veins. Sometimes the triangular ligament is described as consisting 

of two layers, anterior and posterior, the former being the deep 
perineal fascia, and the latter the layer of pelvic fascia passing 
across the pelvic arch. When the ligament is thus described, the 
structures above enumerated are said to be placed between the two 
layers of the triangular ligament. 

The BULBO-CAVERNOSI (acceleratores urine) arise from a tendin- 
ous point in the centre of the perineum, and from the fibrous raphé 
of the two muscles. From this origin the fibres diverge like the 
barbs of a pen ; the posterior to be inserted into the triangular liga- 
ment ; the middle, to encircle the corpus spongiosum and meet on 
its upper side ; the anterior, to spread out on the corpus cavernosum 
at each side, and be inserted partly into its fibrous structure, and 
partly into the fascia on the devon of the penis. The posterior 
and middle insertions of these muscles are best seen by carefully 
ping one muscle from the corpus spongiosum and tracing its 
fibres. 

The ISCHIO-CAVERNOSUS (erector penis) arises from the tuberosity 
of the ischium and from the ramus of the pubes behind the extremity 
of the crus, and curves around the root of the penis; to be inserted 
into the upper surface of the corpus cavernosum, where it is con- 
tinuous with a strong fascia which covers the dorsum of the organ, 
the fascia penis. ° 
_ Nerve-supply.—The perineal branch of the pudic nerve supplies 
the acceleratores urine and the erector penis. 


1 gar 
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The TRANSVERSUS PERINEI «arises from the ramus of the 
ischium at each side, and is inserted into the central tendinous point 
of the perineum, where it is connected with the bulbo-cavernosus and 
sphincter ani. Occasionally the transversus perinei is of large size, 
and spreads out as it approaches the middle line so as to become 
fan-shaped. ‘The posterior fibres are continuous with those of the 


= 


"1G, 215.-—Muscles of the perineum. 1. Bulbo-cavernosi ; the figure rests on the corpus 
spongiosum penis. 2, Corpus cavernosum of one side. 3. Ischio-eavernosus of 
one side. 4. Transversus perinei of one side. 5. Muscular triangle, through which 
the triangular ligament is seen. 6. Sphincter ani; its anterior extremity cut off. 
7. Levator ani of the left side ; the deep space between the tuberosity of the ischium 
(8) and the anus, is the ischio-rectal fossa; the same fossa is seen on the opposite — 
side. 9. Spine of the ischium. 10. Left coceygeus muscle. The boundaries of the — 
perineum are well exhibited in this engraving. } 


muscle of the opposite side ; but the anterior are prolonged forwards | 
upon the bulb and corpus spongiosum of the urethra. 

Nerve-supply.—The perineal branch of the pudic nerve. 

Dissection.—To dissect the compressor wrethre, the three preced-_ 
ing muscles should be removed, so as to render the glistening surface 
of the triangular ligament apparent. This ligament hall then be 
carefully dissected away, and the corpus spongiosum penis divided 
through its middle, separated from the corpus cavernosum, and 
drawn forwards in order to put on the stretch the membranous por- 
tion of the urethra, with which the compressor muscles are con- 
nected. The compressor urethra is, however, better seen in a 
dissection made from within the pelvis, after having turned down 
the bladder from its attachment to the os pubis, and removed 
plexus of veins together with the pelvic fascia, 

The COMPRESSOR URETHRA (constrictor urethra membra- 
nacee), directed transversely across the perineum above the tri- 
angular ligament, arises from the ramus of the pubes and ischiut 
their point of union, and from the anterior ligament of the bladdei 
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and prostate gland. Proceeding inwards it divides into two fan- 
shaped fasciculi, superior and inferior, which embrace the mem- 
branous portion of the urethra, and 

are continuous with the muscle of 
the opposite side. The superior 
fasciculus is continued forwards 
to the junction of the crura penis, 
and backwards to the prostate 
gland ; on the upper surface of 
which it is spread out. The in- 
ferior fasciculus is attached to the 
bulb of the urethra in front, and 
extends to the prostate gland be- 
hind. The lowest fibres of this 
fasciculus are sometimes described 
as a separate muscle under the 
name of deep transversus perinei 
muscle. A third fasciculus, closely 
united with the two preceding, con- 
sists of circular fibres, which en- ye. 216,--Posterior view of the pubes, 
close and form a muscular sheath with part of bladder and urethra at- 
for the membranous part of the gr teenie bet pce Nn a ee. 
urethra, and are continuous pos- tion of the fundus and neck of the 
teriorly with the circular muscular Pladder ‘aid open. 6. Prostate gland. 
" . 7. Transverse fibres of the compressor 
fibres of the prostate gland. urethra, passing above the urethra. 

Under the name of MWedison’s 8. Similar fibres passing beneath that 
muscle, a fourth fasciculus has °?*- 
been described as descending vertically from the body of the 
pubes, near the symphysis, to unite with the superior fasciculus 
of the compressor urethre. 

Nerve-supply.—The perineal branch of the pudic. 

The SPHINCTER ANI is a thin and elliptical plane of muscle 
closely adherent to the integument, and surrounding the opening of 
the anus. It arises posteriorly in the superficial fascia around the 
coceyx, and by a fibrous raphé (called the ano-coccygeal ligament) 
from the apex of that bone ; it passes round the margin of the anus, 
and is inserted anteriorly into the tendinous centre of the perineum, 
and into the raphé of the integument, nearly as far forward as the 
commencement of the scrotum. The anterior fibres mingle with 
those of the bulbo-cavernosus, the outer ones pass into the levator 
ani, while some of the innermost fibres cross the median line and 
decussate with those of the opposite side. 

The SPHINCTER ANI INTERNUS is a muscular band embracing 
the extremity of the intestine, and formed by an aggregation of the 
circular muscular fibres of the rectum ; it is composed of unstriped 

muscle. 

Nerve-supply.—The sphincters are supplied by the anterior 
branch of the fourth sacral, and inferior hemorrhoidal branch of 
the internal pudic. 
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The central tendinous point of the perineum is situated in 
the middle line of the perineum, midway between the anus and 
bulb of the urethra. It forms the meeting-point of a number of the 
perineal muscles ; these are the bulbo-cavernosus, transversus perinei, 
external sphincter ani, and levator ani muscles of the two sides. 

Dissection.—Part of the levator ani may be seen during the dis- 
section of the anal portion of the perineum by removing the fat 
from the ischio-rectal fossa. But to study the entire muscle, a 
lateral section of the pelvis must be made by sawing through the 
pubes a little to one side of the symphysis, separating the bones 
behind at the sacro-iliac symphysis, and turning down the bladder 
and rectum. The spine of the ischium should be cut off with the 
bone forceps or saw, so as to leave it in connection with the levator 
ani and pelvic fascia. The pelvic fascia is then to be carefully 
raised, beginning at the base of the bladder, and proceeding up- 
wards, until the whole extent of the muscle is exposed. | 

The LEVATOR ANTI is a thin plane of muscular fibres, situated _ 
at each side of the pelvis. The muscle arises from the inner surface 
of the os pubis near the pubie arch, from the base and wpper border 
of the spine of the ischium, and. between those points, from a ten- 
dinous arch which occupies the line of division of the pelvic fascia 
into parietal and visceral layers, and is called the white line. Its 
fibres descend to be inserted into its fellow of the opposite side be- 
neath the prostate gland, into the rectum, and behind the rectum 
into its fellow of the opposite side and the side of the extremity of 
the coccyx. Its anterior fibres are sometimes described separately, 
under the name of levator prostati. 

In the female this muscle has an additional insertion into the vagina. 

Relations.—By its external or perineal surface, with the anal 
fascia, by which it is separated from the ischio-rectal fossa; with — 
the fat in the ischio-rectal fossa, triangular ligament, sphincter ani, 
and posteriorly, gluteus maximus. By its internal or pelvic surface 
with the pelvic fascia, which separates it from the viscera of the 
pelvis and peritoneum. Its posterior border is continuous with the 
coecygeus muscle, 

Nerve-supply.—The anterior branch of the fourth sacral. 

The COCCYGEUS muscle, thin and triangular, arises from the 
pelvic surface of the spine of the ischium and lesser sacro-ischiatie 
ligament, and spreads out to be inserted into the side of the coceyx 
and lower part of the sacrum. 

Relations.—By its internal or pelvic surface with the cavity of 
the pelvis and rectum ; by its external surface with the lesser sacro- 
ischiatic ligament ; and by its borders with the pyriformis behind, 
and levator ani in front. 

Nerve-supply.—The fourth and fifth sacral and coccygeal nerves. 

FEMALE PERINEUM.—The muscles of the perineum in the 
female are the same as in the male, and have received analogo 
names, They are smaller in size, and are modified to suit t 
difference of form of the organs ; they are— 
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Sphincter vaginee, Sphincter ani, 
Ischio-cavernosus, Levator ani, 
Transversus perinei, Coceygeus. 


Compressor urethree, 


The SPHINCTER VAGINZ corresponds to the bulbo-cavernosus 
of the male ; it arises from the tendinous centre of the perineum, 
where it is continuous with the sphincter ani and transversus 


—— 


Fig, 217.— Superficial muscles of female perineum. 1. Pubes. 2. Clitoris. 3. Ischio- 
cavernosus, 4. Vestibule. 5. Sphincter vaginz. 6. Urethra. 7. Transverse 
; perineal muscle. 8. Bulb of vagina. 9. Obturator externus muscle. 10. Vagina. 
11. Levator ani. 12. Gland of Bartholine. 13. Sphincter ani externus. 14. The 

; perineal body. 15. Gluteus maximus. 16. Anus. 


perinei ; and passes forwards on each side of the entrance of the 
vagina, to be inserted into the corpus cavernosum clitoridis, a fasci- 
culus crossing over this structure so as to compress the dorsal vein 
of the clitoris. 
_ The ISCHIO-CAVERNOSUS (erector clitoridis) arises from the ramus 
of the ischium, and is inserted on each side into the crus clitoridis. 
It is in relation by its inner border with the sphincter vagine. 
The TRANSVERSUS PERINEI is a small muscle arising on each 
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side from the ramus of the ischium, and inserted into the central 
point of the perineum, 

The COMPRESSOR URETHRZ has the same origin and insertion, 
and exercises the same functions in the female as in the male, 

The SPHINCTER ANI aud SPHINCTER ANI INTERNUS surround 
the lower extremity of the rectum, as in the male. 

The LEVATOR ANI is inserted into the side of the vagina and 
rectum. 

The COCCYGEUS is identical with the same muscle in the male. 

Nerve-supply.— These muscles are supplied by the same nerves as 
the corresponding muscles of the male perineum. 

Actions.—The bulbo-cavernosi being continuous at the middle 
line, and attached at each side to the triangular ligament by means 
of their posterior fibres, support the bulbous portion of the urethra, 
and acting forcibly, propel the semen, or the last drops of urine 
from the canal. The posterior and middle fibres contribute to the 
erection of the corpus spongiosum, by compressing the veins leaving 
the bulb ; and the anterior fibres assist in the erection of the entire 
organ by compressing the vena dorsalis, by means of their insertion 
into the fascia penis. The ischio-cavernosus spreads out on the 
dorsum of the organ into a membranous expansion (fascia penis), 
which compresses the dorsal vein during the action of the muscle, 
and especially after the erection of the organ has commenced, 
Erection of the penis results from the retention of the blood in 
the venous spaces of the corpora cavernosi and corpus 5 See 
that retention being brought about by the compression of the veins 
of those bodies by the bulbo-cavernosus and _ischio-cavernosus 
muscles. The transverse muscles serve to steady the tendinous 
centre, that the muscles attached to it may obtain a firm point of — 
support. The compressor wrethre, taking its fixed point from the 
ramus of the ischium at each side, can compress the urethra so as — 
to close it completely, after the manner of a sphincter. The external 
sphincter, being a cutaneous muscle, contracts the integument around 
the anus, and by its attachment to the tendinous centre of the — 
perineum and point of the coccyx, assists the levator ani in giving | 
support to the opening during expulsive efforts. The contraction 
of this muscle is usually involuntary, but may be made more 
forcible at will. The internal sphincter contracts the extremity of 
the cylinder of the intestine. The use of the levator ani is expressed 
in its name ; it is the antagonist of the a gin and abdniniala 
expulsory muscles, and serves to support the rectum and vagina 
during their expulsive efforts. Yielding to the propulsive action” 
of the abdominal muscles, it enables the outlet of the pelvis to bear 
a greater force than a resisting structure, and, on the remission of 
such action, restores the peritieum to its original form. Along with. 
the coceygeus it inverts the anal border of the rectum after its 
protrusion in defecation. The coceygei muscles restore the coceyx 
to its natural position, after it has been pressed backwards during 
defgecation or parturition. q 
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PELVIC FASCIA. 


Dissection.—The pelvic fascia may be dissected in three different 
ways, and viewed from three different aspects ; thus, (1) it may be 
seen from above, by stripping the peritoneum from the wall of the 
pelvis and the surface of the bladder, and carefully removing the 
extra-peritoneal fat. Again, (2) it may be seen from below, by 
removing the fat and the hemorrhoidal vessels and nerves from 
the ischio-rectal fossa. After the layer covering the levator ani 


Fic. 218.—Side view 
of pelvis, showing 
the line of section 
through the bone 
to display the pel- 
vic fascia. 1. Ex- 
ternal cutaneous 

| nerve. 2. Lliacus 
7 muscle. 3. Pou- 
a part’s ligament. 4. 
Anterior crural 
nerve. 5. Psoas. 
6. Femoral vessels. 
7. Gluteal vessels 
and nerve. 8. Pyri- 
formis. 9. Great 
ischiatic nerve. ro. 
Pudic vessels and 
nerve, and nerve 
to the obturator 
internus. 11. Ob- 
turator internus. 
12. Lesser ischiatic 
nerve. 13. Ischiatic 
artery. 


: 7 fascia) and that lining the wall of the pelvis (obturator fascia) 
_have been studied in this way, the levator may be separated from 
the rectum and turned down, when the fascia which lines its inner 
surface (rectal fascia) will be seen, and there will also be brought 
into view the ischio-rectal layer passing between the bladder and 
rectum. (3) To obtain a lateral view of the pelvic fascia a more 
elaborate dissection is required. The muscles attached to one side 
of the pubic arch and margin of the obturator foramen are to be 
completely removed, and also the obturator membrane. The spine 
| the ischium is to be cut through by means of bone pliers ; then 
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the bone is to be sawn through above and below the acetabulum, by 
two cuts, the upper running from the upper margin of the obturator 
foramen to the upper part of the great sciatic notch, and the lower 
from the lower margin of the obturator foramen through the tubero- 
sity of the ischium into the lesser sciatic notch ; the line of section 
is shown in Fig. 218. The obturator internus may now be detached 
from adjacent structures, by grasping its tendon and gently drawing 
it upwards and forwards. 

The pelvic fascia is a strong fibrous layer situated beneath the 
peritoneum, forming a covering to the walls of the pelvis, and reflected 
eg its walls on to the viscera. It corresponds in position in the 
pelvis to the fascia lining the abdominal wall (transversalis fascia), 
and with that covering the iliacus muscle in the iliac fossa (iliac 


Fic. 219.—Arrange- 
ment of pelvic fascia. 
1. Symphysis pubis. 
2. Bladder. 3. Pros- 
tate gland. 4. Vesi- 
cula seminulis. 5. 
Rectum. 6. Perineal 
body. 7. Bulb of 
urethra. a. Colles’ 
fascia. 6. Anterior 
layer of triangular 
ligament. c. Pos- 
terior layer of tri- 
angular ligament. 
d, Pubo- prostatic 
ligament. e. Recto- 
vesical fascia, form- 
ing a sheath for the 
vesicula seminalis, 
J. Posterior true liga- 
ment of bladder. g. 
Anterior true liga- 
ment of bladder. 


fascia), but is not at any part directly continuous with the former 
fascia, and is connected with the latter only for about an inch of the 
back part of the pectineal line. The pelvic fascia is, for convenience 
of description, divided into a parietal and a visceral layer. ) 

The parietal layer of pelvic fascia is connected with the back — 
part of the pectineal line, being there continuous with the iliac fascia ; 
it then passes obliquely downwards and forwards, along the appa 
edge of the obturator internus muscle to the upper margin of the 
obturator foramen ; it here leaves the bone, and passing over the 
upper edge of the obturator muscle joins the obturator membrane, 
thus converting the groove on the under surface of the pubic bone 
into a canal for the obturator vessels and nerve. Again reaching the 
bone, it descends still lower, being found at the middle line of the 


. 
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body at the level of the lower border of the pubic symphysis. From 
this line of attachment, the parietal pelvic fascia passes down over 
the inner surface of the obturator internus to the ramus of the 
ischium and pubes and the greater and lesser sciatic ligaments, to 
all of which structures it is very firmly attached ; it is here known 
as the obturator fascia. Where the internal pudic vessels and 
nerve pass inside the tuberosity of ischium, this fascia forms a canal 
for them in conjunction with the falciform edge of the great sciatic 
ligament ; this is called Alcock’s canal. Across the pubic arch 
the parietal layer is continued to form the so-called posterior layer 


of the triangular ligament ; this portion is attached above to the 
sub-pubic ligament, on each side to the ramus of the pubes, and 
below is continuous with the triangular ligament (anterior layer). 
Traced backwards the parietal layer is found to clothe the pyri- 


Fig. 220.—Transverse 
section of the pelvis, 
seen from behind, 
showing the arrange- 
ment of the pelvic 
fascia. 1. Bladder. 
2. Vesicula seminalis 
of one side divided. 
3. Rectum. 4. Lliac 
fascia, covering in 
the iliacus and psoas 
(5); and forming a 
sheath for the exter- 
nal iliac vessels (6). 
7. Anterior crural 
nerve excluded from 
the sheath. 8. Pelvic 
fascia. 9. Its ascend- 
ing layer, forming 

the lateral ligament 
of the bladder of one 
side, and a sheath to 
the vesical plexus of 
_ veins. 1o, Recto-vesical fascia, 11. Rectal fascia. 12. Levator ani. 13. Obturator 
internus, covered in by the obturator fascia, which also-forms a sheath for the in- 
ternal pudic vessels and nerve (14). 15. Anal fascia investing the under surface of 
» the levator ani. Figures 14, 15 are placed in the ischio-rectal fossa, 


formis muscle (fascia of the pyriformis) and sacral plexus, being 
pierced by the branches of the internal pudic artery ; it is here very 
thin and ill-defined, and, becoming more so as it passes backwards, 
slost in the loose connective tissue and fat filling in the interval 
between the rectum and front of the sacrum. 

_ The visceral layer of the pelvic fascia is derived from the 
inner surface of the parietal layer along a line drawn from the 
inner surface of the body of the pubes to the spine of the ischium. 
Along this line the fascia is thickened and shining, hence it is 
known as the white line; it gives attachment to the origin of the 
levator ani muscle. The visceral layer is reflected backwards from 
the symphysis pubis on the upper surface of the prostate gland and 
neck of the bladder. This curved reflected fascia is named the an- 
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terior true ligament of the bladder, or pubo-prostatic ligament, 
and as there is a pouch-like depression in the centre, dividing the 
fascia of one side from that on thé other, each side rises up in a 
little curved ridge, so that there are two anterior ligaments. The 
space between the two contains, external to the fascia, the dorsal 
vein of the penis before it enters the prostatic plexus. At the sides 
of the pelvis the anterior ligaments are 
continued back into another part of 
the pelvic fascia, which is. reflected 


1 


Fic. 221.—Dia- 


gram of the 
layers of pel- 
vic fascia. 1. 
Pelvic fascia. 
2. Obturator. 
ae Lateral 
ligament. 4. 
Anal. 5. Rec- 
tal. 6. Recto- 
vesical. 7. 
Ischio- rectal 


inwards towards the bladder from the 
line of origin of the visceral layer. 
This begins as a strong white band, 
and is called the lateral ligament of 
the bladder ; it not only reaches the 
side of the bladder, but is continued 
over it, although it becomes very thin 
and is almost lost in the areolar tissue 


fossa. over the apex. 


If the lateral ligament be divided 
near its attachment to the bladder, 
there will be found beneath it another layer of fascia passing 
across the pelvis between bladder and rectum; this is the recto- 
vesical fascia. As it crosses the pelvis it gives capsules to the 
prostate gland and vesiculz seminales, and forms a sheath which 
encloses the lower three inches of the rectum ; posteriorly, it only 
extends back as far as the posterior limit of the trigone of the 


Obturator Pelvic fascia. 
internus, 

Levator ani, 

Lateral ligament Obturator fascia, 
of bladder. 


Recto - vesical 


Capsule of pros-___ fascia. 


tate. 
Anal fascia. 
Rectum (cut). 


Fic, 222,—Section of pelvis to show the pelvic fascia from the front. 
bladder, where it is attached to the anterior extremity of the recto- 


vesical pouch of peritoneum. 
defined fascia passes on the inner surface of the levator ani and be- 


tween that muscle and the side of the rectum; this is named the- 


Beneath this layer, a thin and ill-— 


a a ee 
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rectal fascia; it is absent at the anterior border of the levator, 
where that muscle passes beneath the prostate gland. Still another 
layer of the visceral pelvic fascia is found, clothing the external 
surface of the levator ani; it is called the anal fascia; it is con- 
tinuous at its anterior extremity with the perineal fascia, and by its 
upper edge with the obturator fascia, and forms the inner boundary 
of the ischio-rectal fossa. 

Thé veins of the bladder form a large and important plexus 
(vesical plexus) at the side of the base of that organ, between the 
lateral ligaments and recto-vesical fascia ; this plexus is continuous 
with a similar plexus on the prostate (prostatic plexus), placed be- 
tween the pubo-prostatic ligaments and the capsule of the gland. 


MUSCLES AND FASCI4 OF THE UPPER EXTREMITY. 


The superficial fascia of the upper extremity contains between 
its layers the superficial veins and lymphatics, and superficial 
nerves. 

The deep fascia is thin over the deltoid and pectoralis major 
muscle, but thick on the dorsum of the scapula, where it binds 
down the infra-spinatus muscle. It is attached to the clavicle, 
coracoid process, acromion process, and spine of the scapula, and 
forms separate sheaths for all the muscles of the scapula and 
shoulder. In the upper arm it is somewhat stronger, receives fibres 
from the lower border of the tendons of the pectoralis major and latis- 
simus dorsi, as also from the costo-coracoid membrane and deltoid, 

-and forms an anterior and posterior sheath for the muscles lying 
in front of and behind the humerus. It is attached to the condylar 
ridges, by means of the internal and external intermuscular 
septum, and is inserted inferiorly into the two condyles, the ole- 
cranon, and posterior border of the ulna, being continuous between 
these points with the fascia of the forearm. Besides forming 
Separate sheaths for the muscles, the anterior portion of the 
brachial fascia gives a sheath likewise to the brachial vessels and 
median nerve. 

The intermuscular septa serve to separate the muscles on the 
back from those on the front of the wpper arm, and also give an 
increased area for the attachment of those muscles. The external 
septum is pierced from behind forwards by the musculo-spiral 
nerve and superior profunda artery ; the internal is pierced from 
before backwards by the ulnar nerve and inferior profunda and 
anastomotica arteries. 

_ Axillary Fascia.—A strong layer of deep fascia stretches across 
the base of the axillary space. It is continuous in front with the 
fascia which encloses the pectoralis muscle, and slopes downwards 
md backwards to join the fascia covering the latissimus dorsi ; on 
fs upper surface it is joined by a layer descending from the pec- 
oralis minor, and by this means is drawn upwards so as to produce 
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the hollow of the arm-pit. Near the chest wall it is pierced by 
numerous lymphatic vessels, and on the outer side it is continuous 
with the sheath of the axillary vessels and with the deep fascia of . 
the arm. 

The deep fascia of the forearm is strong, and at the bend of the 
elbow is augmented in thickness by a broad band, which is given off 
from the inner side of the tendon of the biceps (bicipital fascia). It 
is firmly attached to the olecranon process, to the ulna, and to the 
prominent points about the wrist, forms sheaths for the muscles 
and vessels, gives origin to some of the fibres of the muscles, and is 
pierced a little above the wrist by the tendon of the palmaris longus. 
At the wrist the transverse fibres form the anterior and posterior 
annular ligament. 

The anterior annular ligament is a narrow band of fibres 
attached externally to the scaphoid, and internally to the pisiform 
bone and tendon of the flexor carpi ulnaris ; it is continuous above 
with the deep fascia of the forearm, and below with the palmar 
fascia. It is connected with the tendons of the palmaris longus and 
flexor carpi ulnaris, and gives origin to certain of the muscles of 
the thumb and little finger. The ulnar vessels and nerve, and the 
cutaneous branches of the median nerve, lie superficially to it. The 
ligament is pierced by the tendon of the flexor carpi radialis, and 
forms with the carpal bones a canal which is lined by synovial mem- 
brane, and gives passage to the tendons going to the fingers. The 
synovial sheath is divided into a large and a small compartment, 
the former transmitting the flexor sublimis and profundus tendons 
and the median nerve, the latter enclosing the tendon of the flexor 
longus pollicis. 

The posterior annular ligament is an oblique band about half 
an inch in breadth, extending from the lower end and styloid process 
of the radius to the cuneiform and pisiform bone at the border of 
the carpus. It is continuous above with the fascia of the forearm, 
below with the thin fascia of the dorsum of the hand, and sends 
processes inwards to be attached to the bones and form sheaths for 
the extensor tendons. There are six of these sheaths, the first on 
the radial side giving passage to the extensor ossis metacarpi and 
extensor primi internodii pollicis ; the second, to the extensor carpi 
radialis longior and brevior; the third, to the extensor secundi 
internodii ; the fourth, to the extensor indicis and extensor com- 
munis digitorum ; the fifth, which is placed between the two bones, 
to the extensor minimi digiti ; and the sixth, situated on the ulna, 
to the extensor carpi wnaris. The tendons in passing through these 
sheaths are each provided with a synovial bursa. 

On the back of the hand there are two fasciew, superficial and 
deep. The superficial dorsal fascia is thin and covers in the extenso 
tendons ; it is attached laterally to the metacarpal bones of the— 
index and little finger, and is continuous above with the posterior 
annular ligament. The deep dorsal fascia is stretched across the 
metacarpal spaces and covers in the interossei muscles. - = 
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The palmar fascia is divided into three portions. A central 
portion, which occupies the middle of the palm, and two lateral 
‘portions, which are thin and enclose the muscles of the borders of 
the hand, being continuous with the dorsal fascia. The central 
portion is strong and tendinous: it is narrow at the wrist, where 
it is attached to the annular ligament and receives the insertion of 
the tendon of the palmaris longus, and broad over the heads of 
the metacarpal bones, where it divides into four processes, each of 
which subdivides to embrace the root of the corresponding finger. 
These processes are attached at the middle line to the sheath of 

the tendons, and at the side of each finger to the lateral and 
transverse ligament. The fascia is strengthened at this point of 
division by strong fasciculi of transverse fibres ; the arched interval 
caused by the bifurcation of each slip gives passage to the tendons 
of the flexor muscles, while the greater arches between the fingers 
transmit the digital vessels and nerves, and lumbricalis muscles. 
The palmar fascia is intimately adherent to the skin of the palm 
by numerous fine fibrous bands, and gives attachment by its inner 
margin to the palmaris brevis muscle. 

Beneath the skin of the fingers some tendinous bands are found, 
which are probably the representatives of the deep fascia. They 
have been described by Cleland under the name of phalangeo- 
cutaneous ligaments, and pass from the sides of the base of the 
first phalanx of each finger to the skin on the back of the second, 
and from the sides of the base of the second phalanx to the deep 
surface of the skin forming the pulp of the finger. 


Anterior Thoracic Region. 


Dissection.— Make an incision along the line of the clavicle, from 
the upper part of the sternum to the acromion process, and thence 
down the arm as far as the level of the lower border of the latis- 
-simus dorsi; a second carried transversely outwards from the base 
of the ensiform cartilage to the posterior border of the axilla; and 
connect the two by a third, carried longitudinally along the middle 
of the sternum. The integument and superficial fascia are to be 
dissected separately from off the fibres of the muscle, and always 
in the direction of their course. For this purpose the dissector, if 
he have the right arm, will commence with the lower angle of the 
lap; if the left, with the upper angle. He will thus expose the 
pectoralis major muscle in its whole extent. 


Pectoralis major, Pectoralis minor, Subclavius, 


The PECTORALIS MAJOR «rises from the sternal half of the 
lavicle, from half the sternum its whole length, from the cartilages 
f all the true ribs, excepting the first and last, and from the apo- 
eurosis of the external oblique muscle of the abdomen. From this 
xtensive origin the fibres converge to be inserted by a broad and 

ed tendon into the external bicipital ridge of the humerus. 
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The pectoralis major admits of division into three portions, clavi- 
cular, sternal, and costal; the two former are separated from each 
other by a well-marked areolar interspace ; the latter is distin- 
guished not only by its origin, but also by forming a fold beneath 
the sternal portion, and lying behind it at its insertion. At the 
latter point the three portions are superimposed, the clavicular 
being in front, the sternal next, the costal behind ; the clavicular 
nde being prolonged at its insertion tothe lower extremity of the 

icipital ridge, the costal portion to its upper end. The clavicular 
portion, which arises highest up, is inserted lowest down, and the 
costal portion which arises lowest is inserted highest on the humerus. 

Relations.—By its external surfuce with the fibres of origin of 
the platysma myoides, mammary gland, superficial fascia, and in- 
tegument. By its internal surface, on the thorax, with the clavicle, 
sternum, costal cartilages, intercostal muscles, subclavius, pectoralis 
minor, and serratus magnus ; in the axilla, with the axillary vessels 
and glands. By its external border with the deltoid, from which it 
is separated above by an areolar interspace lodging the cephalic vein 
and descending branch of the thoracico-acromialis artery. Its lower 
border forms the anterior boundary of the axillary space. 

Nerve-supply.— External and internal anterior thoracic branches 
of the brachial plexus. 

Dissection.—The pectoralis major is to be removed by dividing 
its fibres along the lower border of the clavicle, and then carryin 
the incision perpendicularly downwards, parallel to the sternum, an 
at about three inches from its border. Divide some loose areolar 
tissue, and several small branches of the thoracic arteries, and reflect 
the muscle outwards. We thus bring into view a region of con- 
siderable interest, in the middle of which is situated the pectoralis 
minor. 

The PECTORALIS MINOR arises by three digitations from the 
front, upper border and outer surface of the third, fourth, and fifth 
ribs near their cartilages, and from the intercostal fascia; and is’ 
inserted by a broad tendon into the anterior border and upper 
surface of the coracoid process of the scapula. It is closely united 
at its insertion with the coraco-brachialis. 

Relations.—By its anterior surface with the pectoralis major and 
superior thoracic vessels aud nerves. By its posterior surface with 
the ribs, intercostal muscles, serratus magnus, axillary space, and | 
axillary vessels and nerves. Its wpper border forms the lower boun- 
dary of a triangular space, bounded above by the costo-coracoid 
membrane, and Fecteaniill by the ribs ; in this space are found the 
axillary vessels and nerves, | 

Nerve-supply.—Internal anterior thoracic from the inner cord of. 
the brachial plexus. 

Costo-coracoid Membrane.—In order to see the next muscle it 
is necessary to remove a strong sheet of fascia which covers it in; 
this is called the costo-coracoid membrane. It is a process of dee 
cervical fascia which, passing beneath the clavicle, encloses the sub 
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clavius, and is stretched across from the cartilage of the first rib to 
the coracoid process. It becomes thinner as it passes downwards, 
and may be traced to the upper edge of the pectoralis minor ; it 
encloses that muscle, and from its lower border is continued down- 
wards to join the axillary fascia and the fascia covering the short 
head of the biceps. Between the subclavius and pectoralis minor 
it covers in the first part of the axillary artery, and is pierced by the 
cephalic vein, acromial thoracic artery and vein, superior thoracic 
artery and anterior thoracic nerves. 

The SUBCLAVIUS arises by a round tendon from the cartilage and 
adjacent osseous part of the first rib; it is inserted into the under 
surface of the clavicle near the coraco-clavicular ligament. It lies 
in a groove on the inferior aspect of the clavicle. 

Relations.—By its wpper surface with the clavicle. By the lower 
with the subclavian artery and vein and brachial plexus, which 

separate it from the first rib. In front with the pectoralis major, 
the costo-coracoid membrane being interposed. 

Nerve-supply.—A branch from the fifth and sixth cervical. 

Actions.—The pectoralis major draws the arm across the thorax, 

_ while its upper fibres assist the upper part of the trapezius in raising 
the shoulder, as in supporting weights. The lower fibres depress 
the shoulder with the aid of the latissimus dorsi. Taking its fixed 
point from the shoulder, the pectoralis major assists the pectoralis 
minor, subclavius, and serratus magnus in drawing up and expand- 
ing the chest. The pectoralis minor, in addition to this action, draws 
the coracoid process downwards and forwards, and rotates the scapula 
on the chest wall in such a manner as to direct the glenoid cavity 
downwards. ‘The subclavius draws the clavicle downwards and 
_ forwards, and thereby assists in steadying the shoulder. All the 
muscles of this group are agents in forced inspiration, but are in- 
capable of acting in that capacity until the shoulders are fixed. 


=< 


Lateral Thoracic Region. 
Serratus Magnus. 


The SERRATUS MAGNUS (serratus, indented like the edge of a 
saw), broad, thin, and trapezoid in shape, arises by nine fleshy serra- 
tions from the eight upper ribs (two of the serrations being attached 
to the second rib), and extends backwards upon the side of the chest, 
0 be inserted into the whole length of the base of the scapula, its 
terior aspect. In structure, the muscle is composed of three por- 
ions : superior, formed by the first and second serrations and inserted 
ito the inner surface of the superior angle of the scapula ; middle, 
omposed of the third and fourth serrations and inserted into the 
eater part of the posterior border ; inferior, consisting of the last 
ve serrations : these latter interdigitate with the obliquus externus 
nd form a thick muscular fasciculus, which is inserted into the 
apula near its inferior angle. 
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Relations.—By its superficial surface with the pectoralis major 
and minor, subscapularis, latissimus dorsi, and axillary vessels and 
nerves. By its deep surface with the ribs and intercostal muscles, to 
which it is connected by loose areolar tissue. 

Nerve-supply.— Posterior thoracie nerve, from the fifth and 
sixth cervical. 

Actions,—-The serratus magnus is the great muscle of forced 
inspiration, raising the ribs when the shoulders are fixed, and thereby 
increasing the cavity of the chest. By drawing the scapula for- 
wards it allows of the further outstretching of the arm after it 
has been raised, as in the action called extension in fencing. Along 
with the trapezius it rotates the scapula so as to project its inferior 
angle, and thus assists in raising the arm above the level of the 
shoulder. It is also of service in all movements of pushing. 


Anterior Scapular Region. 
Subscapularis. 


The SUBSCAPULARIS arises from the whole of the ventral surface 
of the scapula excepting the superior and inferior angle and pos- 
térior border, and terminates by a broad and thick tendon, which 
is inserted into the lesser tuberosity of the humerus, and by muscular 
fibres into the surface of bone immediately below that process. In 
structure the subscapularis is composed of eight or ten fasciculi, four 
or five of which arise from one side of as many aponeurotic processes 
attached to the ridges of the venter of the scapula ; and four or five 
proceed from the other side of the aponeurotic processes and from 
the surface of bone intervening between them. Its tendon forms 
part of the capsule of the shoulder-joint, glides over a large bursa | 
which separates it from the base of the coracoid process, and is lined — 
by a sii desis of the synovial membrane of the articulation. 

Relations.—By its anterior surface with the serratus magnus, — 
coraco-brachialis, and axillary vessels and nerves. By its posterior 
surface with the scapula and shoulder-joint. 

Nerve-supply.—The short and middle subscapular nerves, — 
branches from the posterior cord of the brachial plexus. ] 

Action.—It rotates the head of the humerus inwards, and is a_ 
powerful defence to the joint. When the arm is raised, it draws the 
humerus downwards. j 


Posterior Scapular Region. 


Supra-spinatus, Teres minor, — al 
Infra-spinatus, Teres major. ; 


The SUPRA-SPINATUS muscle (supra, above ; spina, the spi ne) 
arises from the supra-spinous fossa, spine of the seapula, and propel 
investing fascia ; and 1s inserted into the uppermost depression on 
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the greater tuberosity of the humerus, the tendon being united near 
its attachment with that of the infra-spinatus. The tendon cannot 
be seen until the acromion process is removed, 

Relations.—By its upper surface with the trapezius, clavicle, 
acromion, and coraco-acromial ligament. From the trapezius it is 
separated by a strong fascia. By its lower surface with the supra- 
spinous fossa, supra-scapular vessels and nerve, origin of the omo- 
hyoid muscle, and upper part of the shoulder-joint. 

Nerve-supply.—The supra-scapular nerve, a branch from the 
fifth and sixth cervical. 

The INFRA-SPINATUS (infra, beneath; spina, the spine) is 
covered in by a layer of tendinous fascia, which must be removed 
before the fibres of the muscle can be seen, the deltoid muscle 
having been previously turned down from its scapular origin. It 
arises from the whole of the infra-spinous fossa, excepting the in- 
ferior angle, axillary border, and a small portion near the neck of 
the bone: from the spine of the scapula, and from the investing 
fascia; it is inserted into the middle depression of the greater 
tuberosity of the humerus, its tendon being blended with that of 
the supra-spinatus above and the teres minor below. 

Relations.—By its posterior surface with the deltoid, latissimus 
dorsi, trapezius, and integument. By its anterior surface with the 
infra-spinous fossa, supra-scapular and dorsal scapular vessels, and 
shoulder-joint. By its wpper border it is in relation with the spine 
of the scapula, and by the lower with the teres major and minor, 
being closely united with the latter. 

Nerve-supply.—The supra-scapular nerve. - 

The TERES MINOR (teres, soaa) arises from the posterior surface 

of the axillary border of the scapula for about the middle third of 
its extent ; it is connected with the lower border of the preceding 
muscle, and is inserted into the inferior depression of the greater 
tuberosity of the humerus. The tendons of the three preceding 
muscles are in immediate contact with the shoulder-joint. 
Relations.—By its posterior surface with the deltoid and integu- 
‘ment. By its anterior surface with the inferior border and part of the 
dorsum of the scapula, dorsalis scapulee vessels, scapular head of the 
triceps, and shoulder-joint. By its wpper border with, the infra-spina- 
tus ; by the lower with the teres major, and long head of the triceps. 
_ Nerve-supply.—A branch of the circumflex nerve. This branch 
distinguished by a ganglionic enlargement, just before it enters 
the muscle. 
_ The TERES MAJOR muscle arises from the dorsal surface of the 
inferior angle of the scapula, and from its axillary border ; it is 
nserted into the internal bicipital ridge of the humerus, immediately 
behind the tendon of the latissimus dorsi. At its origin this muscle 
is covered by the latissimus dorsi, but the latter shortly afterwards 
surves around its lower border and becomes: placed in front; the 
wo tendons at their insertion, one lying pela the other, are 
eparated by a bursa. : F 
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Relations.—By its posteriur surfuce with the latissimus dorsi, — 
scapular head of the triceps, and integument. By its anterior surface 
with the subscapularis, latissimus dorsi, coraco-brachialis, short head 
of the biceps, axillary vessels, and nerves of the brachial plexus. 
By its wpper border it is in relation with the teres minor, from which 
it is separated by the seapular head of the triceps ; and, by the lower, 
forms, with the latissimus dorsi, the lower and posterior border of 
the axilla. 

Nerve-supply.— Middle and long subscapular branches derived 
from the posterior cord of the brachial plexus. 

Triangular and Quadrangular Spaces.—A large triangular 
space exists between the two teres muscles, which is divided into 
two minor spaces by the long head of the triceps. The smaller of 
the two spaces is placed posteriorly ; it is triangular in form, bein 
bounded above by the teres minor, below by the teres major, an 
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Fic. 223.—-Scapular muscles, vessels, and nerves. 1. Supra-scapular nerve. 2. Cir- 
cumflex nerve. 3. Supra-spinatus. 4. Posterior circumflex artery. 5. Infra-— 
spinatus. 6. Deltoid (reflected), 7. Teres major and latissimus. 8. Brachial 
artery. go. Teres minor. 1o. Muscular spiral nerve. 11. Dorsalis scapule artery. 
12. Triceps (outer head). 13. Triceps (long head), 


in front by the long head of the triceps. It gives passage to the 
dorsalis scapule vessels. The anterior space is quadrangular, and 
is bounded above by the teres minor, baioet by the teres major, in 
front by the humerus, and behind by the long head of the triceps ; 
it transmits the posterior circumflex vessels and circumflex nerve. — 

Actions.—The supra-spinatus raises the arm from the side ; but 
feebly, from the disadvantageous direction of its force. The infra- 
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spinatus and teres minor are rotators of the head of the humerus 
outwards. The most important use of these three muscles is the 
protection of the joint, and defence against displacement of the 
Boia of the humerus, in which action they co-operate with the sub- 
scapularis. The teres major combines with the latissimus dorsi in 
rotating the arm inwards, and at the same time carrying it towards 
the side, and somewhat backwards. 


‘Acromial Region. 
Deltoid. 


The DELTOID (A, delta ; eiSos, like) is the large triangular muscle 
which forms the convexity of the shoulder ; it arises from the outer 
third of the clavicle, from the acromion process, and from the whole 
length of the lower border of the spine of the scapula. The fibres 
from this broad origin converge to the middle of the outer side of the 
humerus, where they are inserted into a rough triangular elevation. 
In structure the deltoid is composed of seven fasciculi, four of which 
are fleshy above and tendinous below ; and three tendinous above 
and fleshy below. To bring the muscles beneath it into view, the 

deltoid must be cut away from its origin, and turned down ; in so 
doing, a large bursa will be seen between its under surface and the 
head of the humerus. 

-_Relations.—By its superficial surface with the deep fascia, a few 
fibres of the platysma myoides, the superficial fascia, and integu- 
ment. By its deep surface with the shoulder-joint (from which it 
is separated. by a thin tendinous fascia and a synovial bursa), the 
_ coraco-acromial ligament, coracoid process, pectoralis minor, coraco- 
_brachialis, both heads of the biceps, tendon of the pectoralis major, 
tendon of the supra-spinatus, infra-spinatus, teres minor, teres major, 
scapular and external heads of the triceps, anterior and posterior 
circumflex vessels, and humerus. By its anterior border with the 
external border of the pectoralis major, from which it is separated 
by an interspace, lodging the cephalic vein and descending branch 
the thoracico-acromialis artery. Its posterior border is thin and 
ndinous above, where it is connected with the aponeurotic cover- 
of the infra-spinatus muscle, and thick below. 
Nerve-supply.—The circumflex nerve, from the posterior cord 
of the brachial plexus. 

_ Actions.—The deltoid is the elevator muscle of the arm in a 
direct line, and, by means of its extensive origin, it can carry the 
rm forwards or backwards so as to range with the hand a con- 
iderable segment of a large circle. The arm, raised by the deltoid, 
$ an illustration of a lever of the third power, so common in the 
nimal machine, by which velocity is gained at the expense of 
er. In this lever, the weight (hand) is at one extremity, the 
rum (glenoid cavity) at the opposite end, the power (insertion 
he muscle) between the two, but nearer to the bheries than to 
e weight. When the scapula is fixed the deltoid can only raise 
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the arm to a level with the shoulder, all elevation above that level 
depending upon its rotation, the glenoid cavity being in this way 
directed upwards and outwards (see page 200). 


: Anterior Humeral Region. 
Coraco-brachialis, Biceps brachii, Brachialis anticus. 


Dissection.—These muscles are exposed on the removal of the 


‘1G. 224.—Muscles 
of the front of 
the upper arm, 
1. Coraco-clavi- 
cular ligament. 
2. Clavicle. 3. 
Acromio - clavi- 
cular ligament. 
4. Coracoid pro- 
cess. 5. Coraco- 
acromial _ liga- 
ment. 6. Pec- 
toralis minor. 
7. Head of hu- 
merus enclosed 
in capsule of 
shoulder - joint. 
8. Coraco - bra- 
chialis. 9. Long 
head of triceps. 
to. Subseapu- 
laris. 11. Pec- 
toralis major 
(cut). 12. Short 
head of biceps. 
13. Deltoid (cut). 
14. Latissimus 
dorsi and teres 
major com- 
bined. 15. Ten- 
don of biceps. 
16. Long head 
of triceps. 17. 
Supinator lon- 
gus. 18. Inner 
head of triceps. 
20.._  Brachialis 
anticus. 22. Bi- 
cipital fascia. 
24. Pronatus 
radii teres. 


integumentand fascia 
from theanterior half 
of the upper arm, and 
the clearing away of 
the areolar tissue. 
The CORACO- 
BRACHIALIS, a 
name suggestive of its 
points of origin and 
insertion, arises from 
the apex ‘of the cora- 
coid process in com- 
mon with the short 
head of the biceps ; 
and is znserted into 
a smooth impression 
on the inner side of 
the middle of the 
humerus. 
Relations. — By 
its anterior surface 
with the deltoid and 
pectoralis major. By 
its posterior surface 
with the shoulder- 


joint, humerus, sub- 


scapularis, teres 
major, latissimus 
dorsi, short head of 
the triceps, and an- 
terior circumflex 
vessels. By its in- 


ternal border with — 
the axillary and_ 
brachial vessels and — 


nerves, particularly 
with the median and 
musculo - cutaneous 
nerve, by the latter 


of which it is pierced. By the external border with the short head 
of the biceps and brachialis anticus. 
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: cdg agai. 5 plan external cutaneous nerve which pierces it 
about its middle. 

The BICEPS BRACHII (bis—caput, two heads ; flexor cubiti) arises 
by two tendons ; one, the short head, from the coracoid process in 
common with the coraco-brachialis ; the other, the long head, from 
the upper part of the glenoid cavity, where it is continuous with 
the glenoid ligament. ‘The muscle is inserted by a flattened tendon 
into the back part of the tubercle of the radius. The long head, a 
long slender tendon, passes through the capsular ligament of the 
shoulder-joint natoneil in a sheath of the synovial membrane ; after 
leaving the cavity of the joint, it is lodged in the deep groove that 
separates the two tuberosities of the humerus, the bicipital groove. 
A small synovial bursa is interposed between the tendon of insertion 
and the tubercle of the radius. At the bend of the elbow, the tendon 
of the biceps gives off from its inner side a tendinous band, which 
spreads out to form a sheet of fascia called the semilunar or bicipital 
fascia ; it protects the brachial artery, and is continuous with the 
fascia of the forearm. 

The biceps occasionally has a third head, connected with the 
_ humerus; this most frequently arises from the shaft of that bone 
in connection with the insertion of the coraco-brachialis and origin 
| of the brachialis anticus, and is inserted into the back part of the 
bicipital fascia and inferior tendon of the muscle. 
_ Relations.—By its anterior surface with the deltoid, pectoralis 
major, superficial and deep fascia, and integument. By its posterior 
surface the short head rests on the subscapularis, from which it is 
Ee ersied by a bursa. In the rest of its extent the muscle is in 
relation with the humerus, teres major, latissimus dorsi, and bra- 
 chialis anticus; from the latter it is separated by the musculo- 
cutaneous nerve. By its inner border with the coraco-brachialis, 
_ brachial artery and veins, and median nerve ; the brachial vessels 
crossing its tendon at the bend of the elbow. By its outer border 
_ with the deltoid and supinator longus. 

Nerve-supply.—The external or muscular cutaneous nerve. 

_ The BRACHIALIS ANTICUS is a broad muscle covering the whole 
of the anterior surface of the lower part of the humerus ; it arises 
_by two fleshy serrations, which embrace the insertion of the deltoid, 
from the anterior surface of the humerus, and from the inner inter- 
‘muscular septum. Its fibres converge to be inserted into the base 
of the coronoid process of the ulna, between two processes of the 
flexor profundus digitorum. 

’ Relations.—-By its anterior surfuce with the biceps, musculo- 
eutaneous nerve, brachial artery and veins, and median nerve. 
By its posterior surface with the humerus, anterior ligament of the 
elbow-joint, and intermuscular septum. The latter separates it from 
etriceps. By its external border with the supinator longus, extensor 
iradialis longior, musculo-spiral nerve, and recurrent radialartery. 
ts internal border with the intermuscular septum (which separates 
it from the triceps and ulnar nerve), and with the pronator radii teres. 
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Nerve-supply.— The musculo-cutaneous and musculo-spiral 
nerves. 

Actions.—The coraco-brachialis draws the humerus inwards, 
and assists in flexing it upon the scapula. The biceps is one of the 
chief flexors of the elbow-joint ; it is also an important supinator, 
this action resulting from the attachment of the tendon to the back 
part of the tubercle of the radius, It makes tense the fascia of the 
forearm, and so assists the muscles 
connected with the fascia. Its long 
tendon passing through the shoulder- 
joint acts as a ligament, meaping the 
head of the humerus in its place, and 
the same tendon, where it les in the 
bicipital groove, limits the outward 
rotation of the humerus in supination, 
by pressing against the lesser tube- 
rosity. Lastly, the biceps acts as an 
extensor of the arm at the shoulder, 
assisting the deltoid. The brachialis 
anticus is a powerful flexor of the 
elbow, and in some measure supplies 
the place of an anterior ligament to 
that joint. 


Posterior Humeral Region. 
Triceps brachii. 


Dissection. — Remove the integu- 
ment and fascia from the posterior 
aspect of the upper arm. 

The TRICEPS BRACHII (having 
three heads; triceps extensor cubiti) 
arises by three heads ; external, middle, 
and internal. 

The external head arises from the 
Fic. 225.—Posterior view of the OUter part of the posterior surface of 

upper arm, and triceps muscle. the humerus in a line extending from 

stot tel P. Long or the insertion of the teres minor to the 
hurt ‘heeid*¢. Gisoranin: pro. Musculo-spiral groove, and from a ten- 
cessofulna, 5, Radius. 6.Cap- dinous arch derived from the upper 
on ligament of the shoulders part of the external intermuscular 
; septum and bridging over the upper — 

part of the groove. The internal head is attached to the inner 
margin of the humerus below the insertion of the teres major, to— 
the whole of the posterior surface of the bone below the musculo- — 
spiral groove to the back of the internal condyle and posterior 
aspect of both external and internal intermuscular septum. The 
middle or long head arises by a tendon from the ridge below the 
glenoid cavity of the scapula and the adjoining rough portion 
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of that bone. The three heads, passing. downwards in different 
directions, unite to form a broad muscle, which is inserted into the 
olecranon process of the ulna, and sends an expansion to the deep 
fascia of the forearm. A small bursa is situated between the tendon 
of the muscle and the upper part of the olecranon. 

Beneath the lower part of the triceps are two small fasciculi 
arising from the humerus, and descending one on either side of 
the fossa of the olecranon to be inserted into the capsule of the 
elbow-joint. These have been named sub-anconeus; they are 
analogous to the sub-crureus. 

Relations.—By its posterior surface with the deep and superficial 
fascia and integument. By its anterior surface with the superior 
profunda artery, musculo-spiral nerve, humerus, intermuscular septa 
which separate it from the brachialis anticus, and elbow-joint. The 
scapular head is in relation posteriorly with the deltoid and teres 
minor ; anteriorly with the subscapularis, teres major, and latissi- 
mus dorsi; and externally with the posterior circumflex vessels 
and nerve. 

Nerve-supply.—The musculo-spiral nerve. 

Actions.—The triceps brachii is an extensor of the forearm. 
When the arm has been raised at the shoulder, the long head assists 
the teres major and latissimus dorsi, in drawing it down again to 
the side of the chest. 


Anterior Brachial Region. 
Superficial Layer. 


Pronator radii teres, 
Flexor carpi radialis, 
Palmaris longus, 

Flexor sublimis digitorum, 
Flexor carpi ulnaris. 


 Dissection.—-These muscles are brought into view by making an 
incision through the integument along the middle line of the fore- 
arm, crossing each extremity by a transverse incision, and turning 
aside the flaps. The superficial and deep fascia are then to be 
removed. 

_ The PRONATOR RADII TERES arises by two heads: one from 
the anterior aspect of the inner condyle of the humerus, fascia of 
‘the forearm, and intermuscular septum ; the other from the inner 
side of the coronoid process of the ulna; the median nerve passing 
between them. Its tendon is flat, and is inserted into the middle 
of the outer side of the shaft of the radius. The two heads of this 
muscle are best examined by cutting through that which rises from 
he inner condyle, and turning it aside. The second head will then 
be seen with the median nerve lying across it. 

 Relations.—By its anterior surface with the deep fascia of the 
forearm, supinator longus, extensor carpi radialis longior and brevior, 
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radial artery and veins,'and radial nerve. By its posterior surface 
with the brachialis anticus, flexor sublimis digitorum, ulnar artery 
and veins, and the median nerve after it has passed between the 
two heads of the muscle. By its upper border it forms the inner 
boundary of the triangular space, in which the termination of the 
_ brachial artery is situated. 
R\ By its lower border it is 

\ ‘ in relation with the flexer 
carpi radialis. 

Nerve-supply.— Median 
nerve. 

The FLEXOR CARPI 
RADIALIS arises from the 
inner condyle, deep fascia, 
and intermuscular septa. 
Its tendon perforates the 
anterior annular ligament, 
and passes through a groove 
in the trapezium bone, to 
be inserted into the base of 
the metacarpal bones of the 
index and middle fingers. 
The groove is converted 
into a canal by a fibrous 
band, and is lined by a 
synovial membrane. 

Relations.—-By its an- 
terior surface with the deep 
fascia of the forearm, an 
at the wrist with the ten- 
dinous canal through which 
its tendon passes. By its 
posterior surface with the 
flexor sublimis digitorum, 
flexor en pollicis, wrist- 
joint, and groove in the 
trapezium bone. By its 
outer border with the pronator radii teres, radial artery and veins. 
By its inner border with the palmaris longus. 

Nerve-supply.— Median nerve. 

The PALMARIS LONGUS is a small muscle which arises from 
the inner condyle, deep fascia, and intermuscular septa. Its tendon 
pierces the deep fascia and crosses the annular ligament to be inserted 
into the palmar fascia. This muscle is often absent. 

Relations.—By its anterior surface with the deep fascia of the 
forearm. By the posterior surface with the flexor sublimis digito- 
rum; to the external side with the flexor carpi radialis ; and to the 
internal side with the flexor carpi ulnaris. 

Nerve-supply.— Median nerve. 


Fic, 226. — Super- 
ficial layer of 
muscles of the 
forearm. 1. Bi- 
ceps, with its ten- 
don. 2. Brachialis 
anticus, seen bhe- 
neath biceps. 3. 
Part of triceps. 
4. Pronator radii 
teres. 5. Flexor 
carpi radialis. 6. 
Palmaris longus. 
7. One of the fasci- 
culi of the flexor 
sublimis _ digito- 
rum; the rest of 
the muscle is seen 
beneath the ten- 
dons of the pal- 
maris longus and 
flexor carpi radia- 
lis, 8, Flexor carpi 
ulnaris. 9. Pal- 
mar fascia. ro. 
Palmaris brevis. 
11. Abductor pol- 
licis. 12. Flexor 
brevis pollicis ; 
the leading line 
crosses part of the 
adductor pollicis. 
13. Supinator lon- 
gus. 14. Extensor 
ossis metacarpi 
and extensor primi 
internodii pollicis, 
curving around 
the lower border 
of the forearm. 
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 Dissection.—Cut the flexor carpi radialis and palmaris longus 
from their origin, in order to obtain a good view of the whole extent 
of origin of the flexor sublimis digitorum. 

The FLEXOR SUBLIMIS DIGITORUM (perforatus) arises from the 
inner condyle, intermuscular septa, internal lateral ligament, coro- 
noid process of the ulna, and oblique line of the radius. The median 
nerve and ulnar artery pass between its heads. It divides into four 
tendons, which pass beneath the annular ligament, and are inserted 
into the sides of the second phalanges of the fingers about their 
middle, splitting at their termination to give passage to the tendons 
of the deep flexor ; hence its designation, perforutus. The tendons 
pass beneath the annular ligament arranged in pairs, those for the 
middle and ring fingers being placed superficially, and those for the 
index and little fingers beneath them. At the bases of the first pha- 
langes the flexor tendons enter small canals which are in part formed 
by the grooved surfaces of the bones, and in part by fibrous arches 
thrown across the tendons ; these are called thece (Anca, a case). In 


_ Fic. 227.—Bones of two fingers with the insertion of the tendons. In A the tendons 


of the flexor muscles are bound to the bone by the fibrous sheath. In B the sheath 
__ has been removed, as well as the vincula accessoria. 1. Metacarpal bone. 2. Ten- 
don of the flexor sublimis. 3. Tendon of the flexor profundus, * Perforation of 
the sublimis by the profundus tendon. 4. Tendon of the extensor communis digi- 
torum. 5. Lumbricalis muscle. 6. One of the interossei muscles. 


the thecz of the fingers several small tendinous fasciculi are found, 
which pass from the phalanges to the edges of the tendons ; these 
have been termed the vincula accessoria. One of these connects the 
deep tendon with the bone before it pedis the superficial tendon ; 
another connects the superficial and deep tendon after the latter 
passed through the former; and a third connects the deep 
don with the head of the second phalanx. This last consists 
gely of elastic tissue, and may assist in reinstating the tendon 
ter flexion of the finger. 

 Relations.—In the forearm: by its anterior surface with the 
pronator radii teres, flexor carpi radialis, palmaris longus, flexor 
i ulnaris, and the deep fascia. By its posterior surface with the 
exor profundus digitorum, flexor longus pollicis, ulnar artery, veins, 
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and nerve, and median nerve. This muscle frequently sends a fasci- 


Fic. 228.—Deep layer of 
muscles of the forearm, 
1. Internal lateral liga- 
ment of the elbow-joint. 
2. Anterior ligament. 3. 
Orbicular ligament of 
the head of the radius. 
4. Flexor profundus 


digitorum. 5. Flexor 
longus pollicis. 6, Pro- 
nator quadratus. 7. Ad- 


ductor pollicis. 8. Dorsal 
interosseous of the mid- 
dle, and palmar interos- 
seous of the ring finger. 
9g. Dorsal interosseous 
muscle of the ring finger, 
and palmar interosseous 
of the little finger. 


the forearm it divides into four tendons which pass beneath t 


culus to the flexor longus pollicis or flexor 
profundus. In the hand: its tendons, after 
passing beneath the annular ligament, are 
in relation superficially with the superficial 
palmar arch, and palmar fascia ; aa deepl 

with the tendons of the deep flexor an 

lumbricales. 

Nerve-supply.— Median nerve. 

The FLEXOR CARPI ULNARIS arises by 
two heads, one from the inner condyle and 
intermuscular septa, the other from the ole- 
cranon and by means of a strong aponeurosis 
from two-thirds of the posterior border of 
the ulna. Its tendon is inserted into the 
pisiform bone, anterior annular ligament, 
and base of the metacarpal bone of the little 
finger, 

Relations.—By its anterior surface with 
the deep fascia of the forearm, with which 
it is closely united superiorly. By its os- 
terior surface with the flexor sublimis digi- 
torum, flexor profundus, pronator quadratus, 
ulnar artery, veins, and nerve. By its radial 
border with the palmaris longus, and in the 
lower third of the forearm, the ulnar vessels 
and nerve. The ulnar nerve, and the pos- 
terior ulnar recurrent artery, pass between 
its two heads of origin. 

Nerve-supply.— Ulnar nerve. 


Deep Layer. 


Flexor eigen digitorum, 
Flexor longus pollicis, 
Pronator quadratus. 


Dissection.—This group is brought into 
view by removing the flexor sublimis, and 
drawing aside the pronator radii teres. | 

The FLEXOR PROFUNDUS DIGITORUM 
(perforans) arises from the nupee two-thirds | 
of the ulna, its anterior and inner surface 
and posterior border, from the inner side of 
the olecranon, where it is connected with 
the aponeurotic expansion of the flexor carpi 
ulnaris, and from the ulnar half of the 
interosseous membrane. At the middle of 
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annular ligament, and along the fingers, between the two slips of 
the tendons of the flexor sublimis, to be inserted into the base of the 
last phalanges. In the groove of the carpus the tendons are enclosed 
in a synovial membrane, and the three outer tendons communicate 
with each other by means of small slips, the tendon of the index- 
finger remaining distinct. In the hand, the tendons give origin to 
the lumbricales muscles, and on the second phalanges are retained 
in position by two little tendinous slips, the vincula accessoria. 

Relations.—In the forearm: by its anterior surface with the 
flexor sublimis digitorum, flexor carpi ulnaris, median nerve, and 
ulnar artery, veins, and nerve. By its posterior surface with the 
wna, interosseous membrane, pronator quadratus, and wrist-joint. 
By its radial border with the flexor longus pollicis, the anterior 
interosseous artery and nerve being interposed. By its ulnar border 
with the flexor carpi ulmaris. In the hand: its tendons are in 
relation superficially with the tendons of the superficial flexor ; 
a deeply with the interossei, adductor pollicis, and deep palmar 
arch, 

Nerve-supply.— Median and ulnar nerves. 

The FLEXOR LONGUS POLLICIS arises from the anterior surface 
of the shaft of the radius for two-thirds of its extent, and from 


q Fic. 229.—Varieties in the arrangement of the synovial sheaths of the wrist 
; and fingers. The middle one is the most frequent. 
b 


one-half the interosseous membrane. Its tendon passes beneath 
the annular ligament to be znserted into the base of the last phalanx 
of the thumb. 

 Relations.—By its anterior surface with the flexor sublimis digi- 
torum, flexor carpi radialis, supinator longus, and radial artery and 
veins. By its posterior surface with the radius, interosseous mem- 
brane, pronator quadratus, and wrist-joint. By its ulnar border, it 
is separated from the flexor profundus digitorum by the anterior 
interosseous artery and nerve. In the hand: after passing beneath 
the annular ligament, it is lodged in the interspace between the two 
yortions of the flexor brevis pollicis, and afterwards in the tendinous 
heca of the phalanx. 

Synovial Sheaths.—Beneath the anterior annular ligament two 
ynovial sheaths are found; the larger of these surrounds the 
endons of flexor sublimis and flexor profundus digitorum, and 
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extends from a little above the annular ligament to about. the 
middle of the palm. The smaller sheath surrounds the flexor 
longus pollicis, and extends from above the annular ligament to _ 
the base of the second phalanx of the thumb. Between the two 
sheaths the median nerve lies, or it may occupy the larger sheath 
along with the flexor tendons. Each of the fingers has a digital 
synovial sheath commencing above the metacarpo-phalangeal joint 
and terminating at the base of the last phalanx ; the digital sheath 
of the little finger generally communicates with the common sheath 
beneath the annular ligament. The commonest variations in the 
synovial sheaths are shown in Fig. 229. 

Nerve-supply.— Anterior interosseous, a branch of the median. 

Dissection.—If the tendons of the last two muscles be drawn 
aside or divided, the third muscle of this group will be brought into 
view, lying across the lower part of the two bones. 

The PRONATOR QUADRATUS arises from the anterior and inner 
side of the ulna, and is inserted into the front of the radius. This 
muscle occupies about the lower fourth of the two bones, is broad at 
its origin, and narrower at its insertion. 

Relations.—By its anterior surface with the tendons of the supi- 
nator longus, flexor carpi radialis, flexor longus pollicis, flexor pro- 
fundus digitorum, and flexor carpi ulnaris, radial artery and veins, 
and ulnar artery, veins, and nerve. By its posterior surface with the 
radius, ulna, and interosseous membrane. 

Nerve-supply.—Anterior interosseous, a branch of the median. 

Actions,—-The pronator radii teres and pronator quadratus rotate 
the radius upon the ulna, and render the hand prone. The remain- 
ing muscles are flexors : two flexors of the wrist, flexor carpi radialis — 
and ulnaris ; two of the fingers, flexor sublimis and profundus, the — 
former flexing the second phalanges, the latter the last ; one flexor of 
the last phalanx of the thumb, flexor longus pollicis, The palmaris 
longus is primarily a tensor of the palmar fascia, and secondly a 
flexor of the wrist and forearm. The muscles which arise from the 
internal condyle of the humerus act as flexors of the elbow-joint, 
those which pass to the radial side of the hand and arm being more 
effective in this respect than the muscles on the ulnar side. The 
flexor carpi ulnaris is an effective pronator in the early part of its 
action, and when the hand is placed in the position of supination. 
The superficial and deep flexors of the fingers assist in producing 
flexion of the wrist, after the flexion of the fingers is completed, ox 
when the fingers are fixed by being pressed against an opposi 
surface. 


re 


Posterior Brachial Region. 
Superficial Layer. 


Supinator longus, Extensor minimi digiti, 
Extensor carpi radialis longior, Extensor carpi wlnaris, 
Extensor carpi radialis brevior, Anconeus. 

Extensor communis digitorum, 
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Dissection.—The integument is to be divided and turned aside, 
and the fascia removed in the same manner as for the anterior 
brachial region. 

The SUPINATOR LONGUS is placed along the radial border of the 
forearm. It arises from the upper two-thirds of the external supra- 


condylar ridge of the humerus, reachin 


ogg groove, and from 
the external intermus- 
cular septum, passes for- 
ward to the anterior as- 
pect of the elbow-joint, 
and ends in a long flat 
tendon, which descends 
the forearm to be inserted 
into the outer side of the 
base of the styloid process 
of the radius. 
Relations. — By its 
| superficial surface with 
the extensor ossis meta- 
carpi pollicis, extensor 
_ primi internodii pollicis, 
and deep fascia of the fore- 
arm. By its deep surface 
with the brachialis anti- 
cus, extensor carpi radialis 
longior, tendon of the 
biceps, supinator brevis, 
pronator radii teres, flexor 
carpi radialis, flexor sub- 
limis digitorum, flexor 
longus pollicis, pronator 
quadratus, radius, mus- 
-culo-spiral nerve, radial 
and posterior interosseous 
herve, and radial artery 
and veins. 
Nerve-supply.—A 
pecial branch of the 
‘musculo-spiral. 


a 


g as high as the musculo- 
. 


Fic. 230. — Superficial 
layer of muscles of 
the posterior aspect 
of the forearm. 1. 
Biceps. 2. Brachialis 
anticus. 3. Lower 
part of the triceps, 
inserted into the ole- 
cranon. 4. Supinator 
longus. 5. Extensor 
carpi radialis longior. 
6. Extensor carpi 
radialis brevior. 7. 
Tendons of insertion 
of these two muscles. 
8. Extensor commu- 
nis digitorum. 9. Ex- 
tensor minimi digiti. 
1o. Extensor carpi 
ulnaris. 11. Anco- 
neus, 12. Flexor 
carpiulnaris. 13. Ex- 
tensor ossis meta- 
carpi and extensor 
primi internodii ly- 
ing together. 14. Ex- 
tensor secundi inter- 
nodii; its tendon is 
seen crossing the 
tendons of the ex- 
tensor carpi radialis 
longior and brevior. 
15. Posterior annular 
ligament. The ten- 
dons of the common 
extensor are seen on 
the back of the hand, 
and their mode of 
distribution on the 
dorsum of the fingers. 


_ Dissection.—This muscle must be divided through the middle, 
and the two ends turned aside to expose the next muscle, 

__ The EXTENSOR CARPI RADIALIS LONGIOR arises from the lower 
third of the external supracondylar ridge, immediately below the 
preceding, and from the intermuscular septum. Its tendon passes 
through a groove in the radius behind the styloid process, to be 
erted into the base of the metacarpal bone of the index-finger. 

_ Relations.— By its swperficial surface with the supinator longus, 
xtensor ossis metacarpi pollicis, extensor primi internodii pollicis, 
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extensor secundi internodii pollicis, radial nerve, fascia of the fore- 
arm, and posterior annular ligament. By its deep surface with the 
brachialis anticus, extensor carpi radialis brevior, radius, and wrist- 
joint. 

Nerve-supply.—A special branch of the musculo-spiral. 

The EXTENSOR CARPI RADIALIS BREVIOR is seen hy drawing 
aside the former muscle. It arises from the external condyle of the 
humerus, external lateral ligament and intermuscular septa, by a 
tendon common to it and the next three muscles, and is inserted 
into the styloid process on the base of the metacarpal bone of the 
middle finger. Its tendon is lodged in the same groove on the 
radius with that of the extensor carpi radialis longior. 

Relations.—-By its superficial surface with the extensor carpi 
radialis longior, extensor ossis metacarpi pollicis, extensor primi 
internodii pollicis, extensor secundi internodii pollicis, fascia of the 
forearm, and posterior annular ligament. By its deep surface with 
the supinator brevis, tendon of the pronator radii teres, radius, 
and wrist-joint. By its ulnar border with the extensor communis 
digitorum. ‘ 

N a interosseous, a branch of the musculo- 
spiral. 

Phe EXTENSOR COMMUNIS DIGITORUM arises from the exter- 
nal condyle by the common tendon, from the intermuscular septa, 
and deep fascia ; and divides into four tendons, which are inserted 
into the second and third phalanges of the fingers. At the meta- 
carpo-phalangeal articulation each tendon becomes narrow and 
thick, and sends a thin fasciculus upon each side of the joint. It 
then spreads out, and receiving the tendon of the lumbricalis and 
some tendinous fasciculi from the interossei, forms a broad aponeu- — 
rosis, which covers the whole posterior aspect of the finger. At the 
first phalangeal joint the aponeurosis divides into three slips. The 
middle ‘a is inserted into the base of the second phalanx, and the — 
two lateral portions are continued onwards at each side of the joint, — 
to be inserted into the last, Little oblique tendinous slips connect 
the tendon of the ring with those of the middle and little finger as 
they cross the back of the hand, ~ 

Relations.—By its superficial surface with the deep fascia of the 
forearm and hand, and posterior annular ligament. By its deep 
surface with the supinator brevis, extensor ossis metacarpi pollicis, 
extensor primi internodii, extensor secundi internodii, extensor 
indicis, posterior interosseous artery and nerve, wrist-joint, meta- 
pa bones, interossei muscles, and phalanges. By its radial border 
with the extensor carpi radialis longior and brevior. By the w*nar 
border with the extensor minimi digiti, and extensor carpi ulnaris. — 

Nerve-supply.— Posterior interosseous. 

The EXTENSOR MINIMI DIGITI (auricularis) is an offset from 
the extensor communis, with which it is connected by means of 
a tendinous slip. Passing down to the inferior extremity of the 
ulna, it traverses a distinct fibrous sheath, and at the metacar 
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phalangeal articulation unites with the tendon derived from the 
common extensor. The common tendon then spreads out into a 
broad expansion which divides into three slips to be inserted as in 
the other fingers into the last two phalanges. It is to this muscle 
that the little finger owes its power of separate extension ; and, being 
called into action when the point of the finger is introduced into 
the meatus of the ear, for the purpose of removing a ger sen- 
sations or producing titillation, the muscle was called by the old 
writers “auricularis.” 

Nerve-supply.— Posterior interosseous. 

The EXTENSOR CARPI ULNARIS arises from the external con- 
dyle by the common tendon, from the posterior border of the ulna 
by an aponeurosis common to the flexor carpi ulnaris, flexor pro- 
fundus digitorum, and this muscle, and from the deep fascia. Its 
tendon passes through the posterior groove in the lower extremity 
of the ulna, to be inserted into the ulnar side of the base of the 
metacarpal bone of the little finger. 

Relations.—By its superficial surface with the deep fascia of the 
forearm, and posterior annular ligament. By its deep swrface with 
the supinator brevis, extensor ossis metacarpi pollicis, extensor . 
secundi internodii, extensor indicis, ulna, and wrist-joint. By its 
radial border it is in relation with the extensor communis digi- 
torum and extensor minimi digiti, and by the wlnar border with the 
anconeus. 

Nerve-supply.— Posterior interosseous. 

The ANCONEUS is a small triangular muscle, having the appear- 
ance of being a continuation of the triceps ; it arises from the outer 
condyle and is inserted into the olecranon and triangular surface on 
the outer and back part of the upper extremity of the ulna. 

Relations.—By its superficial surface with a strong tendinous 
aponeurosis derived from the triceps. By its deep surface with the 
elbow-joint, orbicular ligament, and slightly with the supinator 
brevis. 

_ Nerve-supply.—Musculo-spiral. 

y Deep Layer. 

Supinator brevis, 

Extensor ossis metacarpi pollicis, 
Extensor primi internodii pollicis, 
Extensor secundi internodii pollicis, 
Extensor indicis. 


Dissection.—The muscles of the superficial layer should be re- 
oved in order to bring the deep group completely into view. 

The SUPINATOR BREVIS cannot be seen in its entire extent 
til the radial extensors of the carpus are divided from their origin. 
arises from the external condyle, from the external lateral and 
icular ligament, and from a rough depression below the lesser 
moid notch of the ulna, and winds around the upper part of the 
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radius, to be cnserted into the neck of that bone and the upper third 
of the shaft, excepting its internal border, as low down as the inser- 


Fic. 231.—Deep layer of muscles 
of ths posterior aspect of the 
forearm. 1. Humerus. 2. 
Olecranon. 3. Ulna, 4. An- 
coneus. 5. Supinator brevis. 
6. Extensor ossis metacarpi 


pollicis. 7. Extensor primi 
internodii pollicis. 8. Ex- 
tensor secundi  internodii 
pollicis. 9. Extensorindicis, 
1o. First dorsal interosseous 
muscle. The other three 


dorsal interossei are seen be- 
tween the metacarpal bones 
of their respective fingers. 


tion of the pronator teres. The posterior 
interosseous nerve perforates the lower 
border of this muscle. 

Relations.—-By its superficial surface 
with the pronator radii teres, supinator 
longus, extensor carpi radialis longior and 
brevior, extensor communis digitorum, 
extensor carpi ulnaris, anconeus, radial 
artery and veins, musculo-spiral nerve, 
radial and posterior interosseous nerve. 
By its deep surface with the elbow-joint 
and ligaments, interosseous membrane, 
and radius. 

Nerve -supply.— Posterior interosse- 
ous. 

The EXTENSOR OSSIS METACARPI 
POLLICIS is placed immediately below 
the supinator brevis. It arises from the 
ulna, interosseous membrane, and radius, 
and is inserted into the base of the meta- 
carpal bone of the thumb. Its tendon — 
passes through the groove immediately — 
in front of the styloid process of the 
radius. 

Relations.—By its superficial surface 
with the extensor carpi ulnaris, extensor 
minimi digiti, extensor communis digi- 
torum, fascia of the forearm, and annular 
ligament. By its deep surface with the 
ulna, interosseous membrane, radius, ten- 
dons of the extensor carpi radialis longior 
and brevior, and supinator longus, and 
at the wrist with the radial artery. By 
its upper border with the edge of the 
supinator brevis ; by its lower border with 
the extensor secundi and primi internodii. 
It is crossed by branches of the posterio 
interosseous artery and nerve. 

Nerve - supply. — Posterior 
ous. 

The EXTENSOR PRIMI INTERNOD 
POLLICIS, the smallest of the muscles it 
this layer, arises from the posterior surf 
of the interosseous membrane and radi 
and passes through the groove with t 


interosse- 


extensor ossis metacarpi, to be inserted into the base of the 


phalanx of the thumb. 
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Relations.—The same as the preceding muscle, with the excep- 
tion of the extensor carpi ulnaris. The muscle accompanies the 
extensor ossis metacarpi. 

Immediately before entering the groove on the radius this muscle 
and the preceding one arch over the tendons of the extensor carpi 
radialis longior and brevior. 

Nerve-supply.— Posterior interosseous. 

The EXTENSOR SECUNDI INTERNODII POLLICIS arises from 
the posterior surface of the ulna and interosseous membrane, _ Its 
tendon passes through the narrow oblique groove on the back of 
the radius, and is inserted into the base of the last phalanx of the 
thumb. 

Relations.—By its external surface, the same as the extensor ossis 
metacarpi. By its deep surface with the ulna, interosseous mem- 
brane, radius, wrist-joint, radial artery, and metacarpal bone of the 
thumb. The muscle is placed between the extensor primi internodii 
and extensor indicis. 

Nerve-supply.-— Posterior interosseous. 

The EXTENSOR INDICIS (indicator) arises from the ulna, below 
the origin of the extensor secundi internodii, and from the inter- 
osseous membrane. Its tendon passes beneath the posterior annular 
ligament in the same groove on the back of the radius as the ex- 
tensor communis digitorum, to be inserted into the aponeurosis of 
the common extensor tendon of the index finger. 

Relations.—The same as the preceding muscle, with the excep- 
tion of the hand, where the tendon rests on the metacarpal bone of 
the forefinger and second interosseous muscle, and has no relation 
with the radial artery. 

Nerve-supply.— Posterior interosseous. 

The tendons of the extensors, as of the flexor muscles of the fore- 
arm, are provided with synovial burs as they pass beneath the 
annular ligament ; those of the back of the wrist have separate 
sheaths, formed by the posterior annular ligament. 

_ Actions.—The anconeus is associated in its action with the triceps 
extensor cubiti; it assists in extending the forearm on the arm. 
‘The supinator longus is a weak supinator, being effective only in 
‘the early part of that action ; it is a powerful flexor, but acts only 
after the flexion has been begun by other muscles. The supinator 
brevis is the chief supinator, and the direct antagonist of the two 
ronators. The extensor carpi radialis longior and brevior and 
xtensor carpi ulnaris extend the wrist in opposition to the two 
exors of the carpus; they also abduct the hand. The extensor 
ommunis digitorum restores the fingers to the straight position after 

y have been flexed by the two flexors, sublimis and profundus, 
he extensor ossis metacarpi, primi internodii, and secundi inter- 
lodii pollicis are the special extensors of the thumb, and serve to 
lance the actions of the flexor ossis metacarpi, flexor brevis, and 
xor longus pollicis. The extensor indicis produces extension of 
index finger, and is therefore named “ indicator,” and the ex- 
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‘tensor minimi digiti supplies that finger with the power of exerting 
a distinct extension. 


MUSCLES OF THE HAND. 


Radial or Thenar Region. 


Abductor pollicis, Flexor brevis pollicis, 
Flexor ossis metacarpi (opponens), | Adductor pollicis. 


Dissection.—The hand is best dissected by making an incision 
along the middle of the palm, from the wrist to the base of the 
middle finger, and crossing it at each extremity by a transverse 
incision, then turning aside the flaps of integument. For exposin 
the muscles of the radial region, the removal of the integument an 
fascia on the radial side will be sufficient. 

The ABDUCTOR POLLICIS is a thin flat muscle, which arises from 
the trapezium bone and annular ligament. It is inserted into the 
radial side of the base of the first phalanx of the thumb, 

Nerve-supply.— Median nerve. 

Relations,—By its superficial surface with the external portion of 
the palmar fascia ; by its deep surface with the flexor ossis metacarpi. 
At its inner side it is separated by a narrow areolar interspace from 
the flexor brevis pollicis. This muscle must be divided from its 
origin and turned aside, in order to see the next. 

The FLEXOR OSSIS METACARPI or OPPONENS POLLICIS arises 
from the trapezium 
and annular ligament, 
and is inserted into 
the whole length of the 
shaft of the metacarpal 
bone of the thumh on 
its radial border. 

‘ Nerve - supply. — 
Median nerve. 

Relations.—By its 
superficial surface with 
the abductor pollicis. 
Fic, 232.—Insertion of the muscles of the thumb, a. By its deep surf ace with 

Abduetor pollicis, 4. Opponens pollicis. c. Outer the trapezo - metacar- 

head of flexor brevis, d. Tendon of extensor secundi pal articulation an 


internodii. e, Tendinous expansion of flexor brevis, ; 
joining tendon of extensor. metacarpal bone. In 


ternally with the flex 
brevis pollicis. The flexor ossis aenil may now be divided fro 
its origin and turned aside, in order to show the next muscle. 
The FLEXOR BREVIS POLLICIS consists of two portions, betwe 
which lies the tendon of the flexor longus pollicis. The exter 
portion arises from the trapezium and annular ligament; the i 
ternal portion from the trapezoid, os magnum, and base of 
second and third metacarpal bones. They are inserted into the tw 
sides of the base of the first phalanx of the thumb, having a sesam 
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bone in each of their tendons to protect the joint, and send tendinous 

slips to join the tendon of the extensor seeundi internodii at the 

back of the first phalanx. The outer head is joined by a considerable 

bundle of fibres from the inner, which passes obliquely behind the 

long flexor tendon in order to reach it. 

Relations,—By its superficial surface with the external portion of 

the palmar fascia. By its deep surface with the adductor pollicis, 
_ tendon of the flexor carpi radialis, and trapezo-metacarpal articula- 
tion. By its external surface with the flexor ossis metacarpi and 
metacarpal bone. By its inner surface with the tendons of the long 
flexor muscles and first lumbricalis. 

eee neenly.— Cuter head by the median nerve, inner by the 
ulnar. 

The ADDUCTOR POLLICIS is a triangular muscle ; it arises by a 
broad origin from the middle two-thirds of the palmar surface of 
the metacarpal bone of the middle finger ; the fibres converge to its 
insertion into the base of the first phalanx of the thumb and internal 
sesamoid bone, where it is united with the inner head of the flexor 
brevis. 

_ Relations.—By its anterior surface with the flexor brevis pollicis, 
tendons of the deep flexor of the fingers, lumbricales, and deep 
palmar arch. By its posterior surface with the metacarpal bones 
of the index and middle finger, the interossei of the second inter- 
osseous space, and the first dorsal interosseous. Its inferior border 
is subcutaneous. 

_ Nerve-supply.— Ulnar nerve. 


Ulnar or Hypothenar Region. 


Palmaris brevis, Flexor brevis minimi digiti, 
Abductor minimi digiti, Flexor ossis metacarpi. 


Dissection. —Turn aside the ulnar flap of integument from the 

palm of the hand ; in doing this, a small subcutaneous muscle, the 

palmaris brevis, will be exposed. After examining this muscle, 

‘remove it with the deep fascia, in order to bring into view the 

muscles of the little finger. 

_ The PALMARIS BREVIS is a thin plane of muscular fibres about 

an inch in width, which arises from the annular ligament and palmar 

fascia, and passes transversely inwards to be inserted into the integu- 
ment of the inner border of the hand. 

 Relations.— By its superficial surface with the fat and integument 

of the inner portion of the palm. By its deep surface with the ulnar 

portion of the palmar fascia, which separates it from the ulnar 
artery, veins, mod nerve, and from the muscles of the inner border 

of the hand. 

- Nerve-supply.— Ulnar nerve. 

_ The ABDUCTOR MINIMI DIGITI is a small tapering muscle which 

‘arises from the pisiform bone, where it is continuous with the tendon 
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of the flexor carpi ulnaris, and is inserted into the base of the first 
phalanx of the little finger, and into the expansion of the extensor 
tendon. 

Relations.—By its superficial surface with the internal portion of 
the deep fascia and palmaris brevis ; by its deep surface with the 
flexor ossis metacarpi and metacarpal bone. By its inner border with 
the flexor brevis minimi digiti. 

Nerve-supply.— Ulnar nerve. 

The FLEXOR BREVIS MINIMI DIGITI is a small muscle arising 
from the unciform bone and annular ligament, and inserted into the 
hase of the first phalanx of the little finger in connection with the 
preceding muscle. It is sometimes wanting. 

Relations.—By its superficial surface with the internal portion of 


Fic. 233.—Muscles of the hand. 1. 
Annular ligament. 2, 2. Origin 
and insertion of the abductor 
pollicis muscle; the middle por- 
tion has been removed. 3. Flexor 
ossis metacarpi, or opponens polli- 
cis. 4. Superficial portion of the — 
flexor brevis pollicis. 5. Deep 
portion of the flexor brevis pollicis. 
6. Adductor pollicis. 7, 7. The 
lumbricales muscles, arising from — 
the deep flexor tendons, upon 
which tie figures are placed. The — 
tendons of the flexor sublimis have — 
been removed, 8. One of the ten- — 
dons of the deep flexor, passing 
between the two terminal slips of 
the tendon of the flexor sublimis 
to reach the last phalanx. 9. The 
tendon of the flexor longus polli- 
cis, passing between the two por- 
tions of the flexor brevis to the 
last phalanx. ro. Abductor minimi 
digiti. 4. Flexor brevis or op- 
ponens minimi digiti. The edge 
of the flexor ossis metacarpi is 
seen projecting beyond the inner 
border of the flexor brevis. 
Pisiform bone. 13. First dorsal 
interosseous muscle, the abductor 
indicis. 


the palmar fascia, and palmaris brevis. By its deep surface with the 
flexor ossis metacarpi and metacarpal bone. Hzxternally with the 
abductor minimi digiti, from which it is separated near its origin 
by the deep palmar branch of the ulnar nerve and communicating 
artery. Internally with the tendons of the flexor sublimis an 
profundus. 

Nerve-supply.— Ulnar nerve. 

The FLEXOR OSSIS METACARPI or OPPONENS MINIMI DIG: 
arises from the unciform bone and annular ligament, and is dnsert 
into the whole length of the metacarpal bone of the little finger o 
its ulnar border. 

Relations.—By its superficial surface with the flexor brevis an 
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abductor minimi digiti. By its deep surface with the interossei 

muscles of the last metacarpal space, metacarpal bone, and flexor 

tendons of the little finger. ‘ 
Nerve-supply.— Ulnar nerve. 


Palmar Region. 
Lumbricales, Palmar interossei, Dorsal interossei. 


The LUMBRICALES, four in number, are accessories to the deep 
flexor muscle. They arise from the tendons of the deep flexor ; the 
first and second from the radial side of one tendon ; the third and 
fourth from the contiguous sides of two tendons. They pass to the 
radial side of each finger and are inserted into the aponeurotic ex- 
pansion of the extensor tendons on the dorsal aspect of the first 
phalanx. The third, or that of the tendon of the ring finger, 
sometimes bifurcates ; at other times it is inserted wholly into the 
extensor tendon of the middle finger. 

Relations.—In the palm of the hand with the flexor tendons ; at 
their insertion, with the tendons of the interossei and the metacarpo- 
phalangeal articulations. 

Nerve-supply.—The two outer by the median, the two inner by 
the ulnar nerve. 

The PALMAR INTEROSSEI, three in number, are visible only 
on the palmar as- 
pect of the hand ; =? 
they are placed 
upon the metacarpal 
bones, rather than 
between them. 
They arise from the 
base of the meta- 
carpal bone of one 
- finger, and are wn- 
serted into the base 
of the first phalanx 
and ppone uronic ies Fic. 234.—Attachment of an interosseous muscle. a, In- 
pansion of the ex- ~ terosseous muscle. b. Attachment to the base of first 
tensor tendon of the phalanx. «. Slip passing forward to d, Side of extensor 
same finger. The tendon. e. Central portion of extensor tendon. 
first belongs to the index finger ; the second, to the ring finger ; the 
_ third, to the little finger ; the middle finger being omitted. 
 Relations.—By their palmar surface with the flexor tendons and 
_ deep muscles in the palm of the hand. By their dorsal surface with 
the dorsal interossei. On one side with the metacarpal bone, on the 
other with the corresponding dorsal interosseous muscle. 


Ti 
\ 
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_ DORSAL INTEROSSEI.—Turning to the dorsum of the hand, 
the four dorsal interossei are seen in the four spaces between the 
metacarpal bones. They are bipenniform muscles, and arise by. two 
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heads from adjoining sides of the bases of the metacarpal bones. 
They are inserted into the base of the first phalanges, and into the 
aponeurosis 9f the extensor tendons. ; 
The first is inserted into the index finger, and from its use is 
called abductor indicis ; the second and third are inserted into the 
middle finger, compensating its exclusion from the gies group ; 
the fourth is attached to the ring finger ; so that each finger is pro- 
vided with two interossei, with the exception of the little finger, as 
may be shown by means of a table, thus :-— 


one dorsal (abductor indicis), 


Ende finger, one palmar. 
Middle finger, two dorsal. 

: one dorsal, 
Ring finger, 


one palmar. 
Little finger, remaining palmar (adductor minimi digiti). 


Relations.— By their dorsal surface with a thin aponeurosis, which 
separates them from the tendons on the dorsum of the hand. By 
their palmar surface with the muscles and tendons in the palm of 
the hand. By one side with the metacarpal bone; by the other 
with the corresponding palmar interosseous. The abductor indicis — 
is in relation by its palmar surface with the adductor pollicis and 
flexor brevis pollicis. The radial artery passes into the palm of the 
hand between the two heads of the first dorsal interosseous muscle 
(abductor indicis) ; and the perforating branches of the deep palmar — 
arch, between the heads of the other dorsal interossei. 

Nerve-supply.—All the interosseous muscles are supplied by the 
ulnar nerve. 

Actions.—The actions of the muscles of the hand are expressed 
in their names. Those of the radial region belong to the thumb, — 
and provide for three of its movements, abduction, adduction, and 
flexion. The ulnar group, in like manner, are subservient to the 
same motions of the little finger. The lumbricales are accessory — 
in their actions to the deep flexors ; they were called by the earlier 
anatomists fidicinii—i.e., fiddlers’ muscles, from an idea that they 
might effect the rapid movements by which the performer is enabled 
to. produce the various notes on that instrument. The seven in- 
terossei and the four lumbricales have a double action on the fingers 
in consequence of being inserted partly into the bases of the first 
phalanges and partly into the expansion of the extensor tendon, 
They thus become flexors of the fingers at the metacarpo-phalangeal 
joint, and extensors of the two last phalanges; the former action 
being due to their osseous and the latter to their tendinous insertion, 
The interossei are, however, chiefly concerned in flexion of the first 
phalanx, since the greater part of their insertion is into that bone ; 
the lumbricales, again, almost entirely pass to the extensor tendon, 
and they thus combine the action of the flexors with that of the ex- 
tensors, so as to give fineness and firmness of digital action (Clark), 
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_ In relation to the axis of the hand, the four dorsal interossei 
are abductors, the three palmar adductors. It will therefore be seen 
that each finger is provided with its proper adductor and abductor, 
two flexors, and (with the exception of the middle and ring finger) 
two extensors. The thumb has, moreover, a flexor (opponens) and 
_ extensor of the metacarpal bone ; and the little finger a flexor of the 
metacarpal bone (opponens) without an extensor. 
The palmaris brevis draws together the skin on the ulnar margin 
of the hand, and so increases the hypothenar eminence and deepens 
the hollow of the hand. 


MUSCLES AND FASCIA OF THE LOWER EXTREMITY. 
FASCLE OF THE LOWER EXTREMITY. 


The superficial fascia of the thigh consists of two layers, the 
superficial or fatty, and the deep or membranous. The first is 
continuous with that of the abdomen, and contains more or less 
fat, according to the subject. Between the two layers are contained 
the superficial epigastric, superficial circumflex iliac, and superficial 
external pudic branches of the femoral artery and vein; also the 
femoral and inguinal lymphatic glands and the vessels connected 
with them, the crural branch of the genito-crural nerve, and the 
internal, middle, and external cutaneous nerves. The deep or 
membranous layer is thin but strong, and is attached to the fascia 
lata a short distance below Poupart’s ligament. It is also closely 
connected to the fascia lata around the —— of the saphenous 
opening, which it closes, and here it is more dense than elsewhere, 
and being pierced by openings for the superficial vessels before 
alluded to, it is called the eribriform fascia, which forms one of the 
coverings of femoral hernia. It becomes incorporated with the 
fascia lata as it descends, and at about six inches below the groin 
becomes inseparably united with it. 
The deep fascia of the thigh is named, from its great extent, the 
fascia lata ; it is thick and strong upon the outer side of the limb, 
and thinner on its inner and posterior aspect. That portion of the 
deep fascia which invests the gluteus maximus is very thin, but that 
which covers in the gluteus medius is excessively thick, and gives 
4 origin, by its inner surface, to the superficial fibres of that muscle. 
The fascia lata is attached superiorly to Poupart’s ligament, the crest 
of the ilium, sacrum, coccyx, tuberosity of the ischium, ramus of the 
-ischium and pubes, body of the pubes, and pectineal line ; it has also 
a deep attachment (ligamentum iliacum) to the anterior border of 

the ilium, tendon of origin of the rectus muscle, and border of the 
acetabulum. It forms sheaths for the muscles of the thigh and 
femoral vessels, and is connected with the linea aspera by means 
of two intermuscular septa, external and internal; the former 
extending from the insertion of the gluteus maximus to the external 
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condyle, and separating the vastus externus from the biceps muscle ; 
the internal being attached to the inner branch of the linea aspera 
for a short distance above the internal condyle, and separating the 
vastus internus from the adductor magnus. The fascia lata receives 
the attachment of two muscles, tensor vaginze femoris and gluteus 
maximus, and glides over the trochanter major on a bursa. At the 
lower part of the thigh, the fascia forms a very distinct band of 
about an inch and a half in width, ilio-tibial band, which receives 
tendinous fibres from the extensor and flexor muscles of the thi h, 
and is inserted into the outer tuberosity of the tibia and head of the 
fibula. At the back of the knee the fascia bridges over the popliteal 
space, the longitudinal fibres being strengthened by numerous trans- 
verse fasciculi. 

In addition to the smaller openings in the fascia lata which 
transmit the small cutaneous 
vessels and nerves, there exists 
at the upper and inner ex- 
tremity of the thigh an oval 
opening, which gives passage 
to the superficial lymphatic 
vessels and the large sub- 
cutaneous vein of the lower — 
extremity, the internal saphe- 
nous vein, and is thence named 
the saphenous opening. The © 
existence of this opening has 
given rise to the division of 
the upper part of the fascia — 
lata into two portions, an iliac 
portion and a pubic portion. 

The iliac portion is situated — 
upon the iliac side of the open- 
ing. It is attached to the crest 
of the ilium, and along Pou- 
part’s ligament to the spine 
of the pubes, whence it is re- 
flected downwards and out- 
wards in an arched direction, — 
and forms a falciform border | 
Fic. 235.—Crural sheath laid open. a, Middle (fe aleif orm process of Burns), 

cutaneous nerve. c. Placed to the inner which constitutes the outer 


side of Gimbernat’s ligament. d. Iliac 
rtion of fascia lata. e¢. Pubic portion of boundary of the saphenous 


ascialata. jf. Margin of saphenous opening opening. The edge of this’ 
(turned back), &, Femoral sheath opened )order immediately overlies, 
by three incisions. /. Saphena vein. and is adherent to, the sheath 
of the femoral vessels, and the lower extremity of the curve is 
continuous with the pubic portion, . 
The pubic portion, occupying the pubic side of the saphenous 
opening, is attached to the spine of the pubes and pectineal line; 
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and passing outwards behind the sheath of the femoral vessels, 

divides into two layers; the anterior layer is continuous with that 

portion of the iliac fascia which forms the sheath of the iliacus and 

peons muscle, the posterior layer is lost upon the capsule of the 
ip-joint. 

Ir e interval between the falciform border of the iliac portion. 
and the opposite surface of the pubic portion is closed by an areolo- 
fibrous layer, derived from the deep layer of the superficial fascia, 
and pierced by numerous openings for the passage of arteries, veins, 
and lymphatic vessels, the cribriform fascia. The cribriform fascia 
lies superficial to the sheath of the femoral vessels, and forms one 
of the coverings of femoral hernia. When the iliac portion of the 
fascia lata is removed from its attachment to Poupart’s ligament 


Fic. 236.—Section of the struc- 
tures which pass beneath the 
crural arch. 1. Poupart’s liga- 
ment. 2, 2. Iliac portion of the 
fascia lata, attached along the 
margin of the crest of the ilium, 
and along Poupart’s ligament, 
as far as the spine of the pubes 
(3). 4. Pubic portion of the 
fascia lata, continuous at 3 with 
the iliac portion, and passing 
outwards behind the sheath of 
the femoral vessels to its outer 
border at 5, where it divides 
into two layers; one is con- 
tinuous with the sheath of the 
psoas (6), and iliacus (7); the 
other (3) is lost upon the cap- 
suleof the hip-joint(g). to. The 
anteriorcruralnerve. 11. Gim- 

bernat’s ligament. 12. The 


crural ring. 13. Femoral vein. Kk 4 \ 
14. Femoral artery; the two Bilis) |} AA am) 
vessels and the ring are sur- NIK Sa INS ty 
rounded by the femoral sheath, ti tie pp 


and thinsepta are sent between 
the anterior and posterior wall 
of the sheath, dividing the artery from the vein, and the vein from the crural 


canal. 


and turned aside, the sheath of the femoral vessels (the femoral 
or crural canal) is brought into view ; and if Poupart’s ligament 
be carefully divided, the sheath may be isolated, ee its continua- 
tion with the transversalis and iliac fascia demonstrated. In this 
view, the sheath of the femoral vessels is an infundibuliform con- 
muation of the abdominal fascie, closely adherent to the vessels 

little way down the thigh, but much larger than the vessels it 
tains at Poupart’s ligament. If the sheath be opened, the artery 

d vein will be found lying side by side, and occupying the outer 
two-thirds of the sheath, leaving an infundibuliform interval between 
vein and inner wall of the sheath ; this portion of the sheath 

distinguished under a different title and called crural sheath. 
The superior opening of the space is named the femoral or crural 
g; it is bounded in front by Poupart’s ligament, behind by 
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the os pubis, internally by Gimbernat’s ligament, and externally 
by the femoral vein. ‘The interval itself serves for the passage of 
the superficial lymphatic vessels from the saphenous opening to 
a lymphatic gland, which generally occupies the femoral ring, and 
from thence they proceed into the current of the deep lymphatics. 
The crural ring is closed merely by a thin layer of sub-serous areolar 
tissue, which retains the lymphatic gland in its position, and is 
named septum crurale, and by the peritoneum. It follows from 
this description that the femoral ring must be a weak point in the 
parietes of the abdomen, particularly in the female, in whom the 
femoral arch, or space included between Poupart’s ligament and 
the border of the pelvis, is larger than in the male, while the struc- 
tures which pass through it are smaller. It happens, ge 
that if violent or continued pressure be made upon the abdominal 
viscera, a portion of intestine may be forced through the femoral 
ring into the infundibuliform space in the sheath of the femoral 
vessels, carrying before it the peritoneum and septum crurale,—this 
constitutes femoral hernia. If the causes which gave rise to the 
formation of the hernia continue, the intestine, unable to extend 
further down the sheath, from the close connection of the latter with 
the vessels, will, in the next place, be forced forwards through the 
saphenous pening in the fascia lata, carrying before it two additional 
coverings, the sheath of the vessels or fascia propria, and the eribri- 
form fascia; and then, curving upwards over Poupart’s ligament, 
the hernia will become placed beneath the superficial fascia and 
integument. 

The direction which femoral hernia takes in its descent is at first 
downwards, then forwards, and then upwards; and in endeavouring 
to reduce it, the application of the taxis must have reference to this 
course, and be directed in precisely the reverse order. The coverings 
of femoral hernia are the— 


Integument, | 
Superficial fascia, | 
Cribriform fascia, 
Femoral sheath, 
Septum crurale, 
Peritoneal sac. 


The deep fascia of the leg is attached to the inner and oute 
tuberosity of the tibia and head of the fibula, and receives an accessio’ 
of fibres from the tendons of the sartorius, gracilis, and biceps. 
tween its points of attachment, and especially behind, it is continuo 
with the fascia of the thigh, In the front of the leg it encloses t 
tibialis anticus and extensor muscles, and affords origin to some 
their fibres. On the outer side it forms a sheath for the perone 
muscles ; and behind, two sheaths, superficial and deep ; the form 
for the gastrocnemius and soleus with the tendo-Achillis, the lat 
for the deep flexor muscles. At the ankle these four sheaths 
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differently arranged ; the posterior superficial sheath terminates on 
the os calcis with the tendo-Achillis ; the posterior deep sheath is 
attached at one side to the border of the internal malleolus, at the 
other to the os calcis and inner side of the foot, being blended with 
the origin of the abductor pollicis. This portion of the deep fascia 
is the internal annular ligament; it sends processes inwards to 
separate the tendons of the flexors and forms sheaths for their passage 
into the foot. The sheath of the peronei muscles at the outer ankle 
is attached to the external malleolus on one side, and the border of 
the os calcis on the other, and forms the external annular liga- 
ment. The anterior portion of the fascia forms at the ankle the 
anterior annular ligament ; it is divisible into two parts, the upper 
being transversely disposed, the lower arranged in the form of the 
letter > placed on its side. The latter is often described as a 
separate hgament under the name of cruciform ligament ; it is com- 
posed of two bands about half-an-inch in width, blended with each 
other at their point of union on the front of the joint. The internal 
band is attached above to the internal malleolus and below to the 
os calcis at the outer side of the foot; the external band to the 
external malleolus above, and the scaphoid and internal cuneiform 
bone at the inner border of the foot. The internal band at its origin 
consists of two layers, between which passes the tendon of the 
tibialis anticus. The tendons of the extensor longus digitorum and 
eeoens tertius have also a separate loop connected with the cruci- 
orm ligament, the sling ligament of Retzius ; this is a narrow band 
which embraces the tendons in a sling-shaped loop, and passes out- 
wards and backwards to be attached to the sulcus tali and neighbour- 
ing part of the caleaneum. The tendons passing through the loops 
and sheaths around the ankle are each furnished with a synovial 
bursa. That portion of the deep fascia of the leg which forms a 
septum between the superficial and deep muscles of the back of the 
leg is sometimes called the intermuscular fascia ; and in operations 
on the arteries of that region the deep layer of the deep fascia. There 
is besides another deep portion of fascia above the preceding, the 
popliteal fascia, derived from the tendon of the semi-membranosus 
muscle and binding down the popliteus muscle. By its inferior 
order this fascia is inserted into the soleal ridge of the tibia. 
The fascie dorsales pedis are three in number, superficial, 
riddle, and deep. 
The superficial layer of deep fascia of the foot is thin and covers 
he dorsum of the foot, being continuous at the ankle with the 
ruciform ligament, and attached at either side to the borders of the 
t, Where it becomes united with the plantar fascia. A second or 
dle layer of fascia covers in the anterior part of the extensor 
revis digitorum with its tendons; and a third or deep layer ‘is 
ound beneath the latter, and covering in the interossei muscles. 
the interossei muscles the three layers are united, and the ex- 
sor tendons are consequently separated from each other in their 
se to the toes. 
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; The Plantar Fascia consists of three portions, middle and two — 
ateral. . 

The middle portion is thick and dense, and composed of strong | 
aponeurotic fibres, closely interwoven with each other. It is at-— 
tached posteriorly to the inferior surface of the tuberosities of the — 
os calcis, and terminates under the heads of the metatarsal bones in — 
five fasciculi. Each of these fasciculi bifurcates to embrace the base 
of the corresponding toe, and is attached in the middle to the sheath 
of the flexor tendons, and at either side to the head of the metatarsal — 
bone. The point of division of the fascia into fasciculi is strengthened — 
by transverse bands, which preserve the solidity of the fascia at its — 
broadest part. The intervals between the toes give passage to the 
digital arteries and nerves and lumbricales muscles. 

The lateral portions are thin, and cover the sides of the sole of the 
foot ; they are continuous behind with the internal and external 
annular ligament ; and on the mesial side with the central portion. 
The inner portion is continuous along the border of the foot with the 
fascia of the dorsum ; the owter portion is attached to the os caleis 
and hase of the metatarsal bone of the little toe, forming between 
these points a thick band, which gives origin to part of the abductor 
minimi digiti muscle. ba 

Besides constituting a strong layer of investment and defence to 
the soft parts situated in the sole of the foot, these three portions of 
fascia send processes inwards, which form sheaths for the different 
muscles. A strong septum (intermuscular septum) is given off from 
each side of the middle portion of the plantar fascia, which is attached 
to the tarsal bones, and divides the muscles into three groups, middle 
and two lateral ; and transverse septa are stretched between these 
to separate the layers. The superficial layer of muscles derive part 
of their origin from the plantar fascia, 


Gluteal Region. 


Gluteus maximus, Gemellus superior, 
Gluteus medius, Obturator internus, 
Gluteus minimus, Gemellus inferior, 
Pyriformis, Obturator externus, 


Quadratus femoris. 


Dissection.—The subject being turned on its face, and a ble cl 
placed beneath the pubes to support the pelvis, the student com 
mences the dissection of this region by carrying an incision fror 
the apex of the coccyx along the crest of the ilium to its anterio 
superior spinous process ; or vice versd, if he be on the left side. H 
then reflects the integument, superficial fascia, and deep fascia, whi 
latter is very thin over this muscle, from the gluteus maximus, folloy 
ing rigidly the course of its fibres ; and having exposed the muse 
in its entire extent, he dissects the integument and superficial fase 
from off the deep fascia which binds down the gluteus medius, tl 
other portion of the region. : 7 
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_ The GLUTEUS MAXIMUS (y)ovrds, nates) is the thick, fleshy mass 
of muscle, of a trapezoid shape, which forms the convexity of the 
nates. In structure it is coarse, being made up of fibres collected 
into large fasciculi, and these again into distinct muscular masses, 
separated by deep furrows. It arises from the posterior fourth of 
the crest of the ilium, from the rough triangular surface between 
the crest and superior curved line, the posterior surface of the sacrum 
and coccyx, a8 from the great sacro-ischiatic ligament. It passes 
obliquely outwards and downwards, to be inserted into the rough 
line sen fe from the trochanter major to the linea aspera, and is 
continuous by means of its tendon with the fascia lata covering the 
outer side of the thigh, and with the ilio-tibial band. Several burs 
are situated between this muscle and subjacent parts : one upon the 
tuberosity of the ischium, one between its tendon and the trochanter 
major, and one between it and the tendon of the vastus externus. 
Relations.—By its superficial surface with a thin aponeurotic 
fascia, which separates it from the superficial fascia and integument, 
and near its insertion, with the vastus externus. By its deep surface 
with the gluteus medius, pyriformis, gemelli, obturator internus, 
quadratus femoris, sacro-ischiatic foramina, great sacro-ischiatic liga- 
ment, tuberosity of the ischium, semi-membranosus, semi-tendinosus, 
biceps, and adduc- 
tor magnus; glu- 


teal vessels and FiG.237.—Deepmus- 


nerve, __ischiatic 
vessels and nerves, 
and internal pudic 
vessels and nerve. 
By its upper bor- 
der it overlaps the 
gluteus medius ; 
and by the lower 
border forms the 
lower margin of 
the nates. The 
gluteus maximus 
must be turned 
down from its ori- 


bring the next 
muscles into view. 
_ Nerve - supply. 
—Inferior gluteal 
branch of thelesser 
ischiatic nerve. 


gin, in order to. 


cles of the gluteal 
region. 1. Ilium. 
2. Sacrum. 3. Pos- 
terior sacro-iliac 
ligaments. 4, Tu- 
berosity of the is- 
chium. 5. Great 
sacro-ischiatic 
ligament. 6. Lesser 
sacro-ischiatic 
ligament. 7. Tro- 
chanter major. 8. 
Gluteus minimus. 
g. Pyriformis. 10. 
Gemellus superior. 
rz. Obturator in- 
ternus, passing out 
of the lesser sacro- 
ischiatie foramen. 
12. Gemellus infe- 
rior. 13.Quadratus 
femoris, 14. Ad- 
ductor . magnus. 
15. Vastus exter- 
nus. 16. Biceps. 
17. Gracilis. 18. 
Semi-tendinosus, 


__ The GLUTEUS MEDIUS is placed in front of, rather than beneath, 
the gluteus maximus ; andjis covered in by a process of the deep 
fascia, which is very thick and dense. It arises from the outer 
surface of the ilium between the superior and middle curved lines, 


’ 


and from the thick fascia above mentioned. Its fibres converge 
to a triangular rough surface on the outer part of the trochanter 
major, into which its tendon is éserted. 

Relations.—By its superficial surface with the tensor vagine 
femoris, gluteus maximus, and its own proper fascia. By its deep 
surface with the gluteus minimus and gluteal vessels and nerve. — 
By its lower border with the pyriformis muscle. A bursa is inter- 
posed between its tendon and the upper part of the trochante 
major. 

Nerve-supply.—Superior gluteal nerve, from the sacral plexus. 

This muscle should now be removed from its origin and turned 
down, to expose the next, which is situated beneath it. | 

The GLUTEUS MINIMUS is a radiate muscle arising from the 
surface of the dorsum ilii, between the middle and inferior curved — 
lines ; its fibres converge to the anterior border of the trochanter ~ 
major, into which it is inserted by means of a rounded tendon. . 

Relations.—By its superficial surface with the gluteus medius — 
and gluteal vessels. By its deep surface with the ilium, long tendon 
of the rectus femoris, and capsule of the hip-joint. A bursa is 
interposed between its tendon and the troclianter. 

Nerve-supply.—Superior gluteal nerve, 

The PYRIFORMIS (pyrum, a pear), 7.¢., pear-shaped, arises from 
the anterior surface of the sacrum, by three little slips interposed — 
between the anterior sacral foramina, from the first to the fourth, 
from the adjoining surface of the ilium, and from the greater sacro- 
ischiatic ligament. It passes out of the pelvis through the great 
sacro-ischiatic foramen, and is inserted by a rounded tendon into 
the upper border of the trochanter major, behind the tendon of 
the obturator internus, with which it is often blended. 7 

Relations.—By its superficial or external surface with the sacrum 
and gluteus maximus. By its deep or pelvic surface with the rectum, 
sacral plexus of nerves, branches of the internal iliac artery, great 
sacro-ischiatic notch, and capsule of the hip-joint. By its upper 
border with the gluteus medius and gluteal vessels and nerve. By 
its lower border with the gemellus superior, ischiatic vessels and 

nerves, and internal pudic vessels and nerve. 

- Nerve-supply.—A branch from the sacral plexus. 

The GEMELLUS SUPERIOR (gemellus, aut, twin) is a small 
slip of muscle situated immediately below the pyriformis ; it arise 
from the spine of the ischium, and is inserted into the wpper border 
of the tendon of the obturator internus, and into the upper borde 
of the trochanter major, The gemellus superior is not unfrequen 
wanting. 

Relations.—By its superficial surface with the gluteus maxim 
ischiatic vessels and nerves, and internal pudic vessels and nerve 
By its deep surface with the pelvis and capsule of the hip-joint. 

Nerve-supply.—<A branch from the sacral plexus. ' 

The OBTURATOR INTERNUS arises from the inner surface ¢ 
the anterior wall of the pelvis, being attached to the margin ¢ 
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bone around the obturator foramen and to the obturator membrane. 
It sea out of the pelvis through the lesser sacro-ischiatic foramen, 
and is inserted by a flattened tendon into the inner aspect of the 
upper border of the trochanter major. The lesser sacro-ischiatic 
‘notch, over which this muscle plays as through a pulley, is faced 
with cartilage, and provided with a synovial ‘bursa to facilitate its 
movements.. The tendon is most marked on the side applied to 
the surface of the notch, and is divided into four or five narrow 
rtions, which have a silky sheen; it is bordered above and 
elow by the gemelli muscles (hence their names), which are in- 
serted into the sides of its tendon, and appear to be auxiliaries 
or superadded portions—external origins, in fact, of the obturator 
internus. 

Relations.— By its superficial or posterior surface with the in- 
ternal pudic vessels and nerve, the obturator fascia, which separates 
it from the levator ani and viscera of the pelvis, the sacro-ischiatic 

ligaments, gluteus maximus, and ischiatic vessels and nerves. By 
its deep or anterior surface with the obturator membrane and the 
margin of bone surrounding it, the cartilaginous pulley of the 
lesser ischiatic foramen; external surface of the pelvis, and capsular 
ligament of the hip-joint. By its upper border within the pelvis, with 
the obturator vessels and nerve ; externally to the pelvis, with the 
‘gemellus superior. By its lower border with the gemellus inferior. 

Nerve-supply.—A special branch of the sacral plexus. 

The GEMELLUS INFERIOR arises from the posterior border of the 
tuberosity of the ischium, and is inserted into the lower border of 
the tendon of the obturator internus, and into the upper border of 
the trochanter major. ) 

Relations.—By its superficial surface with the gluteus maximus, 
_and ischiatic vessels and nerves. By its deep surface with the external 
surface of the pelvis and capsule of the hip-joint. By its wpper border 
with the tendon of the obturator internus. By its lower border with 
the tendon of the obturator externus and quadratus femoris, 

Nerve-supply.—A branch from the sacral plexus. 

In this region only the tendon of the obturator externus can be 
seen, by pulling apart the gemellus inferior and quadratus femoris ; 
it is situated deeply between the gemellus inferior and upper border 

f the quadratus femoris. To expose the muscle fully, it is necessary 
to 


dissect it on the anterior part of the thigh, after the removal of 
e pectineus, adductor longus, and adductor brevis. 

e OBTURATOR EXTERNUS muscle (obtwrare, to stop up) arises 
om the obturator membrane and from the surface of the bone 
immediately surrounding it anteriorly—viz., from the ramus of the 
‘pubes and ischium ; its tendon passes outwards behind the neck of 
e femur, to be znserted into the digital fossa of the trochanter major. 
hen the femur is rotated outwards the tendon of this muscle lies 
the groove between the acetabulum and tuberosity of the ischium, 
Relations.—By its superficial or anterior surface with the tendon 
the psoas and iliacus, pectineus, adductor brevis and magnus, 
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obturator vessels and nerve. By its deep or posterior surface with the 
obturator membrane and margin of bone which surrounds it, the 
lower part of the capsule of the hip-joint and quadratus femoris. 

Nerve-supply.—The obturator nerve. 

The QUADRATUS FEMORIS (square-shaped) arises from the ex- 
ternal border of the tuberosity of the ischium ; and is nserted into 
a rough line on the posterior border of the trochanter major, which 
is thence named linea quadrati. 

Relations.—-By its posterior surface with the gluteus maximus, 
and ischiatic vessels and nerves. By its anterior surface with the 
tendon of the obturator externus and trochanter minor, a synovial 
bursa often separating it from the latter. By its upper border with 
the gemellus inferior ; and by the lower border with the adductor 
magnus. 

Nerve-supply.—A branch from the sacral plexus. 

Actions.—The gluteal muscles are abductors of the thigh, when 
they take their fixed point from the pelvis. Taking their fixed 
point from the thigh, they act as extensors of the pelvis on the 
lenin and thus are the chief muscles by which the erect posture is — 
maintained : they assist also in carrying the leg forward in progres- 
sion. The anterior fibres of the gluteus medius and minimus 
assisted in rotating the limb inwards. The gluteus maximus, from 
its fibres passing backwards to the posterior aspect of the bone, 
rotates the limb outwards ; it is, moreover, a tensor of the fascia 
of the thigh, and through the agency of the ilio-tibial band acts as 
an extensor of the leg on the thigh. The other muscles rotate the 
limb outwards, everting the knee and foot ; hence they are named — 
external rotators. 

The obturator externus, besides being an external rotator, is also 
a flexor and adductor of the thigh. 


Anterior Femoral Region. 


Tensor vaginee femoris, Vastus internus, 
Sartorius, Vastus externus, 
Rectus femoris, Crureus, 


Dissection.—Make an incision along the line of Poupart’s liga- 
ment, from the anterior superior spinous process of the ilium to the 
spine of the pubes ; and a second, from the inner end of the preced- 
ing, down the inner side of the thigh, and across the inner condyle 
of the femur to about two inches below the head of the tibia, where 
it may be bounded by a transverse incision. Turn back the integu- 
ment from the whole of this region, and examine the superficial 
fascia ; which is next to be removed in the same manner, After 
the deep fascia has been well considered, it is likewise to be removed, 
by dissecting it off in the course of the fibres of the muscles. As it 
might not be convenient to the junior student to expose so large a 
surface at once as ordered in this dissection, the vertical incision 
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may be crossed by one or two transverse incisions, as may be deemed 


most proper. 

The TENSOR VAGINZ FEMORIS 
(stretcher of the sheath of the thigh) is 
a short flat muscle, situated on the outer 
side of the hip. It arises from the crest 
of the ilium, near its anterior superior 
spinous process, and from the notch be- 
tween the two anterior spinous processes, 
and is inserted between two layers of the 
fascia lata at about one-fourth down the 
thigh. 

Relations.—By its superficial surface 
with the fascia lata and integument. By 
its deep surface with an internal layer of 
the fascia lata, gluteus medius, rectus, 
and vastus externus. By its inner border 
near its origin with the sartorius. 

Nerve-supply.— Superior gluteal 
nerve. 

The SARTORIUS (tailor’s muscle) is a 
long ribbon-like muscle, arising from the 
anterior superior spinous process of the 
ilium, and from the notch immediately 
below that process; it crosses obliquely 
the upper third of the thigh, descends 
behind the inner condyle of the femur, 
and is inserted by an aponeurotic expan- 
sion into the upper part of the inner side 
of the tibia, nearly as far forward as the 
erest. This expansion covers in the in- 
sertion of the tendons of the gracilis 
and: semi-tendinosus muscles. The inner 
border of the sartorius muscle is the guide 

_ to the operation for tying the femoral 
artery in the middle of its course, and 
_ the outer boundary of Scarpa’s triangular 
_ space. This muscle is pierced by two 
nerves, the middle cutaneous and the 
_ patellar branch of the long saphenous. 
_ Nerve-supply.— Anterior crural 
nerve. 

Relations.— By its superficial surface 
with the fascia lata and cutaneous nerves. 
_ By its deep surface with the psoas and 
iacus, rectus, sheath of the femoral 


Fia. 238.—Muscles of the ante- 


rior femoral region. 1. Crest 
of the ilium. 2. Its anterior 
superior spinous process. 3. 
Gluteus medius. 4. Tensor 
vagine femoris ; its insertion 
into the fascia lata is shown 
inferiorly. 5. Sartorius. 6. 
Rectus. 7. Vastus externus. 
8. Vastus internus. 9. Pat- 
ella. 1o. Iliacus internus. 
11. Psoas magnus. 12. Pee- 
tineus. 13. Adductor longus. 
14. Part of the adductor 


magnus. 15. Gracilis, 


vessels, vastus internus, adductor longus, adductor magnus, gracilis, 
long saphenous nerve, internal lateral ligament of the knee-joint. 
By its expanded insertion with the tendons of the gracilis and semi- 


Z 
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tendinosus, a synovial bursa being interposed. At the knee-joint 
its posterior border is in relation with the internal saphena vein. 

SCARPA’S SPACE.—This is a triangular space of some surgical 
importance situated at the upper part of the thigh ; in its upper part 
femoral hernia takes place, and in its lower part ligature of the 
femoral artery is usually performed. Its base is formed by Poupart’s 
ligament, its inner border by the adductor longus, its outer border 
by the sartorius muscle, and its apex is at the point where the latter 
muscle crosses the artery. Its floor is formed by the iliacus, psoas, 
pectineus, adductor longus, and a small part of the adductor brevis. 
It contains the common femoral, superficial femoral, profunda femo- 
ris, and circumflex arteries, the superficial and profunda femoris 
veins, anterior crural nerve and its branches, external cutaneous 
nerve and deep lymphatic vessels. A perpendicular line, drawn 
from the middle of the base to the apex of this triangle, immediately 
overlies the femoral artery with its sheath. 

The RECTUS FEMORIS isa fusiform muscle placed in the middle 
of the anterior aspect of the thigh. It arises by a flattened tendon 
from the space between the inferior curved line of the dorsum of 
the ilium and the upper margin of the acetabulum, its fibres being 
intimately blended with the circular fibres of the capsular ligament 
of the hip, and with the cotyloid ligament ; this is usually described 
as the reflected head. The muscle is also connected by means of 
a rounded accessory band of condensed areolar tissue with the 
anterior inferior spine of the ilium, and by a falciform process to 
about an inch of the anterior border of the ilium above the inferior 
spine ; this connection is generally regarded as the direct continua- 
tion of the muscle, and is described as the straight head. These 
heads are connected by a deep process of the ilio-tibial band and by 
areolar and adipose tissue situated between the two layers of that 
process of fascia. The body of the muscle is spindle-shaped, and 
is composed of fleshy and tendinous fibres disposed in the following 
manner: the superior tendon as it descends spreads out into an 
= peau which covers the anterior surface of the upper third 
ot the muscle, and sends a tendinous band between the fleshy fibres 
as far as the lower third of the thigh ; the inferior tendon, in like 
manner, spreads out on the back part of the muscle, so as to form 
an aponeurosis which covers the lower two-thirds of that aspect. 
Between these two the fleshy fibres pass, being arranged in a penni- 
form manner, those in the middle of the thigh being connected 
anteriorly with the tendinous band above described as originati 
from the upper aponeurosis. The lower tendon becomes narrowe 
a few inches above the patella into a flat band which receives on 
its borders the attachment of some fibres of the vastus externus and 
internus, and is inserted into the anterior edge of the upper surface 
of the patella. 

Relations.—By its superficial surface with the gluteus medius, 
psoas and iliacus, sartorius ; and for the lower three-fourths of its 
extent with the fascia lata. By its deep surface with the capsule 
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of the hip-joint, external circumflex vessels, crureus, vastus internus 
and externus. , 

Nerve-supply.—Anterior crural nerve. 

The rectus must now be divided through its middle, and the two 
ends turned aside to bring clearly into view the next muscles. 

The VASTUS EXTERNUS arvses from the upper end of the spiral 
line of the femur as far inwards as the external cervical tubercle, 
from the inferior border of the great trochanter (where that process 
joins the shaft of the bone), from the line leading from the great 
trochanter to the linea aspera, from the outer lip of the latter as 
far down as its bifurcation, and from the external intermuscular 
septum. At the point of its attachment where it lies against the 
insertion of the gluteus maximus, it becomes blended with the 
tendon of that muscle, and where the two muscles glide over each 
other a bursa is interposed. The greater part of the superficial 
surface is aponeurotic, this being usually the case with the upper 
three-fourths, excepting the anterior border ; the fleshy fibres run 
downwards and slightly forwards, passing from the superficial 
aponeurosis to one situated on the deep aspect of the muscle and 
derived from the tendon of insertion. The lower fleshy fibres are 
more oblique than the upper ; they are inserted into a narrow thick 
tendon which is intimately connected with the crureus and rectus ; 
from this tendon fibrous expansions are given off to blend with 
similar processes derived from the other extensor muscles, and 
form a Dose capsule, which passes over the lateral aspect of the 
front of the knee-joint and is inserted into the head of the tibia. 
The tendon of insertion gives off an aponeurosis which lines the 
deep surface of the muscle for the lower half of its extent; traced 
downwards the tendon is found to be inserted into the upper half of 
the outer border of the patella. 

It is often difficult to define the anterior edge of this muscle, and 
to distinguish its fibres from those of the crureus, but the line of 
separation is almost invariably indicated by the course of the ex- 
ternal circumflex vessels, and the nerve passing to the muscle itself. 
i Relations.—By its swperficial surface with the fascia lata, rectus, 
biceps, semi-membranosus, and gluteus maximus. By its deep surface 
_ with the crureus and femur. 

_ Nerve-supply.— Anterior crural nerve. 
The VASTUS INTERNUS arises from the spiral line of the femur, 
from the internal cervical tubercle to the point where that line joins 
the linea aspera, and from the inner border of the latter as far as 
the groove for the femoral artery. As was observed with the vastus 
_ externus, the superficial portion of the muscle is chiefly aponeurotic, 
excepting at the lower third of the thigh, where it becomes fleshy. 
The fleshy fibres below the groove for the artery spring from the 
rounded tendon of insertion of the adductor magnus and the fibrous 
membrane which unites that tendon with the internal supracondylar 
line. The fibres of the vastus internus are connected at their origin 
with those of the adductor muscles ; they lie upon and clothe the 
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inner surface of the femur, but are not attached to it. The muscle 
is inserted by a tendon common to it, the crureus, vastus externus 
and rectus, into the front of the inner half of the base of the patella, 
but the lower fibres pass directly to the inner border of that bone 
without joining the tendon, and from this latter portion of the 
muscle an aponeurosis is prolonged to be inserted immediately below 
the inner tuberosity of the tibia, some of its fibres joining the internal 
lateral ligament of the knee. In its upper part the muscle is often 
blended with the crureus, but their line of separation may be made 
out by following the course of a small nerve which is derived from 
the upper branch to the vastus internus, and passes down between 
the vastus internus and crureus to be distributed to the subcrureus 
and upper part of the synovial pouch of the knee. 

Relations.—By its superficial surface with the psoas and iliacus, 
rectus, sartorius, avacingl artery and vein, and saphenous nerve, pec- 
tineus, adductor longus, brevis, and magnus, and fascia lata. By its 
deep surface with the crureus and femur. 

Nerve-supply.— Anterior crural nerve. 

The CRUREUS (crus, the leg) consists of four lamin, placed one 
over the other ; separated above, at their origin, by intervals of bare 
bone, but fused below. ‘The first of these is placed superficially to 
the rest, and arises from the spiral line to the outer side of the in- 
ternal cervical tubercle ; its attachment passes from thence down 
the outer surface of the bone to the gluteal ridge, and is continued 
downwards along the outer lip of the linea aspera and external inter- 
muscular septum. Below the point where the linea aspera divides, 
the fibres cease to arise from bone, but continue to spring from the 
external intermuscular septum close to its attachment to the supra- 
condylar line. The second layer lies beneath the first, and is attached 
lower down on the shaft of the femur, and the third and fourth in 
like manner lie beneath and below the second. Each layer arises 
entirely by fleshy fibres in the form of an arched process, which 
extends from the inner border of the shaft transversely across its 
front, and then obliquely down its outer surface for a short distance 
~ to the linea aspera, where it blends with the adjacent layers of the 
erureus, the vastus externus and external intermuscular septum. 
The lower two-thirds of the anterior surface of the crureus is 
aponeurotic, the aponeurosis being narrow below, where it lies in 
the middle of the limb, and spread out above, where it covers the 
whole of the anterior and part of the outer surface. The crureus is 
inserted by means of the common tendon into the upper border of 
the patella.* 

Relations.—By its superficial surface with the external cireum- 
flex vessels, rectus, vastus internus and externus. By its deep swr- 
face with the femur, sub-crureus, and synovial membrane of the 
knee-joint. 

* The above description of the extensor muscles is condensed from an exhaustive 


account given by Mr. W. Roger Williams, M.R.C.S., in the Journal of Anatomy and 
Physiology, vol. xiii. p. 204. 
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Nerve-supply.—Anterior crural nerve. 

The four muscles above described are often grouped under one 
common title as the quadriceps extensor cruris; or, the three 
muscles most intimately connected, the two vasti and the crureus, 
receive the name of triceps femoralis. 

SUB-CRUREUS.—When the crureus is divided from its insertion, 
a small muscle is seen upon the lower part of the femur ; it generally 
consists of two fasciculi, external and internal, which are inserted 
into the pouch of synovial membrane that extends upwards from 
the knee-joint, behind the patella ; and is named, from its situation, 
sub-crureus. It draws up the synovial membrane in the act of 
extension of the knee-joint. 

Actions.—The tensor vagine femoris renders the fascia lata tense, 
and rotates the limb inwards. The sartorius flexes the leg upon the 
thigh, and, continuing to act, the thigh upon the pelvis, at the same 
time rotating it outwards and carrying the leg across that of the 
opposite side, into the position in which tailors sit ; hence its name, 
Taking its fixed point from below, it assists the extensor muscles in 
steadying the leg, for the support of the trunk. The other four 
muscles ine been collectively named quadriceps extensor, from their 
similarity of action. They extend the leg upon the thigh, and obtain 
a great increase of power by their attachment to the patella, which 
acts as a fulerum. ‘Taking their fixed point from the tibia, they 
steady the femur upon the Teg, and the rectus, being attached to the 
pelvis, serves to balance the trunk upon the lower extremity. 


Internal Femoral Region. 


Iliacus internus, Adductor longus, 

Psoas magnus, Adductor brevis, 

Pectineus, Adductor magnus, 
Gracilis. 


Dissection.—These muscles are exposed by the removal of the 
inner flap of integument Suen in the dissection of the an- 
terior femoral region. The iliacus and psoas arising from within 
1 the abdomen can only be seen in their entire extent after the 
removal of the viscera from that cavity. 

The ILIACUS INTERNUS is a flat radiated muscle. It arises from 
the fossa of the ilium, ilio-lumbar ligament, base of the sacrum, 
internal lip of the crest, and anterior border of the bone ; and after 
_ escaping beneath the crural arch and joining the tendon of the psoas, 
_ is inserted into the trochanter minor of the femur. A few fibres of 
this muscle are derived from the base of the sacrum, and others 
from the capsular ligament of the hip-joint. 

The iliacus internus and psoas magnus are so intimately blended 
at their insertion that they are sometimes described as a single 
‘muscle arising by two heads under the name of ilio-psoas. 

 Relations.—By its anterior surface, within the pelvis, with the 
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external cutaneous nerve and iliac fascia, which latter separates it 
from the peritoneum, on the right from the caecum, and on the left 
from the sigmoid flexure of the colon ; externally to the pelvis, with 
the fascia lata, rectus, and sartorius. By its posterior surface with 
the iliac fossa, margin of the pelvis, and capsule of the hip-joint, 
a synovial bursa of large size being interposed. This bursa some- 
times communicates with the synovial membrane of the ilio-femoral 
articulation. By its inner border, with the psoas magnus and an- 
terior crural nerve. 

Nerve-supply.—<Anterior crural nerve. 

The iliac fascia is the aponeurotic investment of the psoas and 
iliacus muscle ; and, like the transversalis fascia, is thick below, and 
becomes gradually thinner as it ascends. It is attached superiorly, 
along the edge of the psoas, to the anterior lamella of the aponeurosis 
of the transversalis muscle, to the ligamentum arcuatum internum, 
and to the bodies of the lumbar vertebrae, leaving arches correspond- 
ing with the constricted part of the vertebra for the transit of the 
lumbar vessels. Lower down it passes beneath the external iliac 
vessels, and is attached along the margin of the true pelvis; ex- 
ternally it is connected to the crest of the ilium; and, inferiorly, 
to the outer two-thirds of Poupart’s ligament, where it is continuous 
with the transversalis fascia. Passing beneath Poupart’s ligament, 
it surrounds the psoas and iliacus muscle to its termination, and 
beneath the inner part of the femoral arch forms the posterior 
segment of the crural canal and sheath of the femoral vessels. 

The PSOAS MAGNUS (yda, lumbus, a loin), situated by the side 
of the vertebral column in the loins, is a long fusiform muscle, It 
arises from the bodies and bases of transverse processes of the last 
dorsal and all the lumbar vertebra. It also takes its origin from 
the intervertebral substance, and from a series of tendinous arches 
attached to the vertebra, and intended for the protection of the 
lumbar vessels and branches of the sympathetic nerve in their 
passage between the muscle and the bone. From this extensive 
lon pe the muscle passes along the margin of the brim of the pelvis, 
and beneath Poupart’s ligament, to its insertion. The tendon of the 
psoas magnus is Joined by the iliacus, and inserted into the posterior 
part of the trochanter minor, a bursa being interposed. 

Relations.—By its anterior surface with the ligamentum arcuatum 
internum of the diaphragm, kidney, psoas parvus, genito-crural nerve, 
sympathetic nerve, psoas fascia, peritoneum, colon, and along its 
pelvic border, the common and external iliac artery and vein. By 
its posterior surface with the lumbar vertebra, lumbar arteries, quad- 
ratus lumborum (from which latter it is separated by the anterior 
layer of the aponeurosis of the transversalis), and crural nerve, which, 
near Poupart’s ligament, reaches its outer side. The lumbar plexus 
of nerves is situated in the substance of the posterior part of the 
muscle. In the thigh the muscle is in relation with the fascia lata 
in front ; the border of the pelvis and hip-joint, from which it is 
separated by the synovial membrane, common to it and the preced- 
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ing muscle, behind ; the crural nerve and iliacus muscle to the outer 
side ; and the femoral artery, by which it is slightly overlaid, to the 
inner side. 

Nerve-supply.—Branches from the 
lumbar plexus. 

The PECTINEUS is a flat and quad- 
rangular muscle; it arises from the 
pectineal line (pecten, a crest) of the os 
| oetny and from the surface of bone in 

ront of that line. It is inserted into 
the ridge leading from the lesser tro- 
chanter to the linea aspera of the 
femur. 

Relations.—By its anterior surface 
with the pubic portion of the fascia 
lata, which separates it from the femo- 
ral artery and vein and internal saphe- 
nous vein, and lower down with the 
profunda artery. By its posterior sur- 
face with the capsule of the hip-joint, 
obturator externus, and adductor brevis, 
the obturator vessels being interposed. 
By its external border with the psoas, 
the femoral artery resting on the line 
of interval. By its internal border with 
the outer edge of the adductor longus. 
Obturator hernia is situated directly 
behind this muscle, which forms one 
of its coverings. 

Nerve - supply. — This muscle re- 
ceives one branch from the anterior 
crural, and another from the obturator. 

The ADDUCTOR LONGUS (adducere, 
to draw to), the most superficial of the 
three adductors, arises by a round and frye. 239.—1. Femur. 2. Ilium. 
thick tendon from the front surface of 3. Pubes. 4. Obturator ex: 
the os vee ‘immediately below the — jaductor SyiD Nae Ce. ae 
angle of that bone; and, assuming a __ portion of adductor brevis. 7. 
flattened and expanded form as it powerput of See ee 
descends, is inserted into the middle magnus, parle covered by ad- 


third of the inner lip of the linea ductor brevis. 9. Lower part 
of adductor magnus, terminat- 


_ aspera, — ; / ing in a round tendon, to. 1r. 
: Relations.—By its anterior surface Opening for femoralartery. 12. 


with the pubic portion of the fascia pening for the pawage of the 
lata, and near its insertion, with the 

femoral artery and vein. By its posterior surface with the adductor 
_ brevis and magnus, anterior branches of the obturator vessels and 
nerve, and, near its insertion, profunda artery and vein. By its 
_ outer border with the pectineus ; by the inner border with the gracilis. 
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The pectineus must be divided near its origin and turned outwards, 
and the adductor longus through its middle, turning its ends to 
either side, to bring into view the adductor brevis. 

Nerve-supply.—Obturator nerve. 

The ADDUCTOR BREVIS, placed behind the pectineus and ad- 
ductor longus, is fleshy, and thicker than the adductor longus ; it 
arises from the body of the os pubis, and is inserted into the line 
leading from the lesser trochanter to the linea aspera, immediately 
behint the insertion of the pectineus. 

Nerve-supply.—Obturator nerve. 

Relations.—By its anterior surface with the pectineus, adductor 
longus, and anterior branch of the obturator nerve and artery. By 
its posterior surface with the adductor magnus. By its outer border 
with the obturator externus, and tendon of the psoas and iliacus. 
By its inner border with the gracilis and adductor magnus. It is 
pierced near its insertion by the middle perforating artery. 

The adductor brevis may now be divided from its origin and turned 
outwards, or its inner two-thirds may be cut away entirely, when 
the adductor magnus muscle will be exposed in its entire extent. 

The ADDUCTOR MAGNUS is a broad triangular muscle, forming 
a septum of division between the muscles situated on the anterior 
-and those on the posterior aspect of the thigh. It arises by fleshy 
fibres from the ramus of the pubes and ischium and from the ante- 
rior border of the tuber ischii; and radiating in its passage out- 
wards, is inserted into the line leading from the great trochanter to 
the linea aspera, to the whole length of the middle lip of the linea 
aspera, and by a rounded tendon into a small spine on the inner 
condyle of the femur. The adductor magnus is pierced by five 
openings ; the three superior, for the three perforating arteries ; 
the fourth, for the termination of the profunda. The fifth is the 
large oval opening, in the tendinous portion of the muscle, that 
gives passage to the femoral vessels. 

Relations.—By its anterior surface with the pectineus, adductor 
brevis, adductor longus, femoral artery and vein, and profunda 
artery and vein, with their branches. By its posterior surface with 
the semi-tendinosus, semi-membranosus, biceps, and gluteus maxi- 
mus. By its inner border with the gracilis and sartorius. By its 
upper border with the obturator externus and quadratus femoris. 

Nerve-supply.—Obturator nerve. 

The GRACILIS (slender) is situated along the inner border of 
the thigh. It arises by a broad but very thin tendon, from the body 
of the os pubis along the edge of the symphysis; and from the 
margin of the ramus of the pubes and ischium ; it is inserted by a 
rounded tendon into the upper part of the inner side of the tibia, 
nearly as far forwards as the crest, beneath the expansion of the 
sartorius. 

Relations.—By its inner or superficial surface with the fascia lata, 
and below with the sartorius and internal saphenous nerve ; the 
internal saphena vein crosses it, lying superficially to the fascia lata. 


, 
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By its outer or deep surface with the adductor longus, brevis, and 
magnus, and the internal lateral ligament of the knee-joint, from 
which latter it is separated by a synovial bursa common to it and 
the tendons of the gracilis and semi-tendinosus. 

Nerve-supply.—Obturator nerve. 

Actions.—The iliacus, psoas, pectineus, and adductor longus 
muscles flex the thigh upon the pelvis, and at the same time, from 
the obliquity of their insertion into the lesser trochanter and linea 
aspera, rotate the limb outwards ; the pectineus and adductors ad- 
duct the thigh powerfully, and from the manner of their insertion 
into the linea aspera, assist in rotating the limb outwards. The 
gracilis is an adductor of the thigh ; but contributes to the flexion 
of the leg, by its attachment to the tibia. 


Posterior Femoral Region.—Ham-string Muscles. 


Biceps femoris, ‘ Semi-tendinosus, 
Semi-membranosus. 


Dissection.— Remove the integument and fascia from the posterior 
et of the thigh by two flaps, and turn aside the gluteus maximus 

rom the upper part ; the muscles may then be examined. 

The BICEPS FEMORIS (flexor cruris) arises by two heads, one 
(long head) by a common tendon with the semi-tendinosus from the 
lower and inner part of the tuber ischii; the other (short head), 
muscular and much shorter, from the lower two-thirds of the external 
border of the linea aspera, external supracondylar ridge, and external 
intermuscular septum. The short head reaches as high as the in- 
sertion of the gluteus maximus. The biceps forms the outer ham- 
string, and is inserted by a strong tendon into the head of the fibula ; 
one portion of the tendon being continued downwards into the 
fascia of the leg, and another being attached to the outer tuberosity 
of the tibia. At its insertion into the fibula the tendon divides into 
two portions, between which the long external lateral ligament of 

_ the knee passes, a synovial bursa being interposed. 
 Relations.—By its superficial or posterior surface with the gluteus 
_ maximus and fascia lata. By its deep or anterior surface with the 
semi-membranosus, adductor magnus, vastus externus, from which 
it is separated by the external intermuscular septum, great ischiatic 
nerve, popliteal artery and vein, and near its insertion the external 
head of the gastrocnemius and plantaris. By its inner border with 
_ the semi-tendinosus, and in the popliteal space with the popliteal 
artery and.vein. Its tendon of insertion has the external popliteal 
nerve in immediate relation with it posteriorly. 
-Nerve-supply.— Great sciatic nerve. 

The SEMI-TENDINOSUS, remarkable for its long tendon, arises in 
common with the long head of the biceps, from the lower and inner 
part of the tuberosity of the ischium : the two muscles being closely 
united for several inches below their origin. It is inserted into the 
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upper part of the inner side of the tibia, nearly as far forwards as 
the crest, immediately below the insertion of the tendon of the gra- 
cilis, and sends an expansion to the fascia of the leg. 
Relations.—By its superficial surface with the gluteus maximus, 
fascia lata, and at its insertion with the synovial bursa which sepa- 
rates its tendon from the expansion of the sartorius. By its deep 
surface with the semi-membranosus, adductor magnus, internal head 
of the gastrocnemius, and internal lateral ligament of the knee-joint, 


Fie. 240. — Mus- 
cles of the pos- 
terior femoral 
and gluteal re- 
gion, 1. Glu- 
teus medius, 2, 
Gluteus maxi- 
mus. 3. Vastus 
externus cover- 
ed in by fascia 
lata. 4. Long 
head of biceps. 
5. Short head, 
6. Semi-tendi- 
nosus. 7, 7. 
Semi -membra- 
nosus. 8. Gra- 
cilis. 9. Part of 
theinner border 
of the adductor 
magnus. Io. 
Edge of sarto- 
rius, 11. Popli- 
teal space. 12. 
Gastrocne- 
mius; its two 
heads. The ten- 
don of the bi- 
ceps forms the 
outer ham - 
string, the sar- 
torius with the 
tendons of the 
gracilis, semi- 
tendinosus and 
semi - membra- 
nosus, theinner 
hamstring. 


the synovial bursa common 
to it and the tendon of the 
gracilis being interposed. By 
its inner border with the 
gracilis ; by its outer border 
with the biceps. 

Nerve-supply.—Great 
sciatic nerve. 

These two muscles must 
be dissected from the tube- 
rosity of the ischium, to 
bring into view the origin 
of the next. 

The SEMI-MEMBRANO- 
SUS, remarkable for the ten- 
dinous ——- upon its an- 
terior and posterior surface, 
arises from the upper and 
outer facet on the tuberosity 
of the ischium, external to 
the common origin of the two 
preceding muscles. It is in- 
serted into the posterior part 
of the inner tuberosity of 
the tibia; at its insertion 
the tendon splits into three 
portions, one of which is in- 
serted in a groove on the 
inner side of the head of 
the tibia, beneath the inter- 
nal lateral ligament. The 
second is continuous with 
an aponeurotic expansion 


that binds down the popliteus muscle, the popliteal fascia ; and the 
third turns upwards and outwards to the external condyle of the 
femur, forming the middle portion of the posterior ligament of the 
knee-joint (ligamentum posticum Winslowii). 

The tendons of the semi-tendinosus, semi-membranosus, gracilis, 
and sartorius form the inner hamstring. 

Relations.—By its superficial surface with the gluteus maximus, 
biceps, semi-tendinosus, fascia lata, and at its insertion, the tendi- 
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nous expansion of the sartorius. By its deep Se with the quad- 
ratus femoris, adductor magnus, internal head of gastrocnemius, 
knee-joint (from which it is separated by a synovial membrane), and 
the popliteal artery and vein. By its inner border with the gracilis. 
By its outer border with the great ischiatic nerve, and in the popliteal 
space the popliteal artery and vein. 

Nerve-supply.—Great sciatic nerve. 

If the semi-membranosus muscle be turned down from its origin, 
the student will bring into view the broad and radiated expanse of 
the adductor magnus, against which the three flexor muscles above 
described rest. 

Actions.—The three ham-string muscles are flexors of the leg 
upon the thigh; and taking their fixed point from below they 
extend the pelvis, and balance it on the lower extremities. The 
biceps, from the obliquity of its direction, everts the leg when 
partly flexed, and the semi-tendinosus turns the leg inwards when 
in the same state of flexion. 

Cleland has pointed out that the eee 4 muscles limit flexion 
at the hip as long as the knee is extended ; so that itis only by flexing 
the leg on the thigh that it is possible completely to flex the thigh 
on the abdomen. 


Anterior Tibial Region. 


Tibialis anticus, 

Extensor longus digitorum, 
Peroneus tertius, 

Extensor proprius hallucis. 


Dissection.—The dissection of the anterior tibial region is to be 
commenced by carrying an incision along the middle of the leg 
midway between the tibia and fibula, from the knee to the ankle, 
and bounding it inferiorly by a transverse incision extending from 
one malleolus to the other. To expose the tendons on the dorsum 
of the foot, the longitudinal incision may be carried onwards to the 
outer side of the base of the great toe, and terminated by another 

_ incision directed across the heads of the metatarsal bones. : 

_ The TIBIALIS ANTICUS arises from the outer tuberosity and 
_ upper two-thirds of the outer surface of the tibia, the interosseous 
membrane, intermuscular fascia, and deep fascia ; its tendon passes 
through a distinct sheath in the anterior annular ligament close to 
the inner border of the tibia, and is inserted into the inner and under 
_ side of the internal cuneiform bone, and base of the metatarsal bone 
of the great toe. 

Relations.—By its anterior surface with the deep fascia from 
which many of its superior fibres arise, and the anterior annular 
ligament. By its posterior surface with the interosseous membrane, 
tibia, ankle-joint, and bones of the tarsus. By its internal surface 
with the tibia ; by its external surface with the extensor longus digito- 
rum; extensor proprius hallucis, and anterior tibial vessels and nerve. 
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Nerve-supply.—Anterior tibial nerve. 

The EXTENSOR LONGUS DIGITORUM (extensor communis longus) 
arises from the outer tuberosity of the tibia, the head and upper 
three-fourths of the fibula, the interosseous membrane, intermuscular 
fascia, and deep fascia. Near the ankle it divides into four tendons, 
which pass beneath the annular ligament through a proper tendinous 
pulley (the sling ligament of Retzius), to be inserted into the second 
and third phalanges of the four lesser toes. The mode of insertion 

of the extensor tendons 
is remarkable; each ten- 
don spreads into a broad 
aponeurosis over the 
base of the first pha- 
lanx ; this aponeurosis 


Fia, 241. — Muscles 
of the anterior 
tibial region. 1. 
Quadriceps exten- 


’ sor inserted into 
the patella; the 
figure rests on the 
tendon of the rec- 
tus, the vastus 
internus and ex- 
ternus are situ- 
ated one at each 
side. 2. Subcu- 
taneous surface of 
the tibia. 3. Tibi- 
alis anticus. 4. 
Extensor longus 
digitorum. 5. Ex- 
tensor proprius 
hallucis. 6. Pero- 
neus tertius. 7. 
Peroneus longus. 
8. Peroneus brevis. 
9, 9- Borders of 
the soleus muscle. 
10. Part of the in- 
ner belly of the 
gastrocnemius, 11. 
Extensor — brevis 
digitorum ; the 
tendon in front of 
the number is that 
of the peroneus 
tertius; that be- 
hind it, the pero- 
neus brevis. 


is strengthened on its 
borders by the tendons 
of the extensor brevis 
digitorum, ‘lumbricales 
and interossei, and di- 
vides into three slips ; 
the middle slip is in- 
serted into the base of 
the second phalanx, the 
two lateral slips are con- 
tinued onwards, to be 
inserted into the base 
of the third. : 
Relations.—By its 
anterior surface with the 
deep fascia of the leg 
and foot, and anterior 
annular ligament. By 
its posterior surface with 
the interosseous mem- 
brane, fibula, ankle - 
joint, extensor brevis 
digitorum (which sepa- 
rates its tendons from 
the tarsus), metatarsus, 
and phalanges. By its 
inner surface with the 


tibialis anticus, extensor proprius hallucis, and anterior tibial vessels. 
By its owter border with the peroneus longus and brevis. 

Nerve-supply.—This muscle and the next are both supplied by 
the anterior tibial nerve. 

The PERONEUS TERTIUS arises from the lower fourth of the 
inner surface of the fibula and intermuscular fascia, and is inserted 
into the upper surface of the base of the metatarsal bone of the little 
toe. Although apparently but a mere division or continuation of 
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the extensor longus digitorum, this muscle may be looked upon as 
homologous to the flexor carpi ulnaris of the forearm. Sometimes 
it is wanting. 

The EXTENSOR PROPRIUS HALLUCIS lies between the tibialis 
anticus and extensor longus digitorum. It arises from the middle 
three-fifths of the fibula and interosseous membrane. Its tendon 
passes through a distinct ,;, 
sheath in the annular liga- 
ment, and is inserted into the \S 
base of the last phalanx of 4 
the great toe, being closely 
connected with the first pha- 
lanx by short fibrous bands. 

Relations.—Byitsanterior 
surface with the deep fascia 
of the leg and foot, and 
= ior annular ligament. Fi. 242.—Insertion of extensors of toes. 1 
By Its posterror surface with Extensor proprius hallucis. 2, 2. Fibrous 
the interosseous membrane, bands passing to first phalanx of great toe. 
fibula, tibia, ankle-joint, ex- 3. Fibrous bands from 4, Extensor longus 

# Sy digitorum. 

tensor brevis digitorum, and 

bones and articulations of the great toe. It is crossed on this 
aspect by the anterior tibial vessels and nerve. By its outer side 
with the extensor longus digitorum, and in the foot with the 
dorsalis pedis artery and veins; the outer side of its tendon on 
the dorsum of the foot being the guide to these vessels. By its 
mner side with the tibialis anticus, and anterior tibial vessels. 

Nerve-supply.— Anterior tibial nerve. 

Actions.—The tibialis anticus and peroneus tertius are direct 
flexors of the tarsus upon the leg. The two tibial muscles acting 
together raise the inner border of the foot. and draw it inwards. 
They assist also in preserving the arch of the foot during progres- 
sion. The extensor longus digitorum and extensor propre allucis 
are extensors of the phalanges; and continuing their action, they 

_ assist the tibialis anticus and peroneus tertius in flexing the foot 
upon the leg. Taking their origin from below, they increase the 
_ stability of the ankle-joint. 


/ 
fh 


Posterior Tibial Region. 
Superficial Group. 
Gastrocneimius, Plantaris, Soleus. 
 Dissection.—Make an incision from the middle of the popliteal 
space down the middle of the posterior part of the leg to the heel, 


bounding it inferiorly by a transverse incision passing below the 
two malleoli. Turn aside the flaps of integument and remove the 
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fascie from the whole of this region; the gastrocnemius muscle 
will then be exposed. 

The GASTROCNEMIUS (yaorpoxvnuov, the bellied part of the leg) 
arises by two heads from the rough surfaces above the back part 
of the two condyles of the femur, the inner head being the longest. 
The tendons of origin are intimately connected with the posterior 
ligament of the knee-joint, and are lined on their anterior surface 
by the synovial membrane. 
They unite to form the beauti- 
ful muscle so characteristic of 
this region of the limb. It is 
inserted, by means of the tendo- 
Achillis, into the lower part of 
the posterior tuberosity of the 
os calcis, a synovial bursa being 
placed between the tendon an 
the upper part of the tubero- 
sity. The gastrocnemius must 
be removed from its origin, 
and turned down in order to 


Fic. 243.—Super- 
ficial muscles 
of the posterior 
aspect of the 
leg. x. Biceps, 
forming the 
outer ham- 
string. 2. Ten- 
dons, forming 
the inner ham- 


string. 3. Pop- 
liteal space. 4. 
Gastrocnemius. 
5, 5. Soleus. 6. 
Tendo-Achillis. 
. Posterior tu- 
ferosity of the 
os calcis. 8. 
Tendons of the 
peroneus lon- 
gus and brevis 
passing behind 
the outerankle. 
g. Tendons of 
the tibialis pos- 
ticus and flexor 
longus digito- 
rum so passing 
into the foot 
behind the in- 
ner ankle. 


ficial surface with the 


expose the next muscle. 
Relations. — By its es 
eep 
fascia of the leg, which sepa- 
rates it from the external 
saphena vein, and with the 
external saphenous nerve. By 
its deep surface with the lateral 
portions of the posterior nee 
ment of the knee-joint, the 
popliteus, plantaris, and soleus. 
The internal head of the 
muscle rests against the pos- 
terior surface of the internal 
condyle of the femur, and is 


separated from the semi-mem- 
branosus by a synovial bursa 
which often communicates with 
the cavity of the knee-joint. 
The external head rests against 
the outer side of the external 
condyle, and often has in it a sesamoid bone or fibro-cartilage. . 

Nerve-supply.—Internal popliteal nerve. 

The PLANTARIS (planta, the sole of the foot), an extremely 
diminutive muscle situated between the gastrocnemius and soleus, 
arises from the upper and back part of the outer condyle of the 
femur ; and is inserted, by its long and delicately slender tendon, 
into the inner side of the posterior tuberosity of the os calcis, by 
the side of the tendo-Achillis, having crossed obliquely between 


SOLEUS AND POPLITEUS. - 367 


the two muscles. It corresponds to the palmaris longus in the 
forearm. 

Nerve-supply.—Internal popliteal nerve. 

The SOLEUS (solea, a sole) is the broad muscle upon which the 
plantaris rests. It arises from the head and upper half of the fibula, 
from the oblique line and middle third of the inner border of the 
tibia, and from a tendinous arch thrown across between these two 

ortions. Its fibres converge to the tendo-Achillis, by which it is 
unserted into the posterior tuberosity of the os calcis. The tendinous 
arch gives passage to the popliteal vessels and nerve in their course 
to the leg. 

Relations.—By its superficial surface with the gastrocnemius 
and plantaris. By its deep surface with the intermuscular fascia, 
which separates it from the flexor longus digitorum, tibialis posticus, 
flexor longus hallucis, posterior tibial vessels and nerve, and. pero- 
neal vessels. 

Nerve-supply.—Internal popliteal. 

Actions.—The three muscles of the calf draw powerfully on the - 

os calcis, and lift the heel; continuing their action they raise the 
entire body. This movement is attained by means of a lever of the 
second power, the fulcrum (the toes) being at one end, the weight 
(the ae supported on the tibia) in the middle, and the power 
(these muscles) at the other extremity. 
_ They are, therefore, the walking muscles, and perform all move- 
ments that require the support of the whole body from the ground, 
as dancing, leaping, &c. Taking their fixed point from below, they 
steady the leg upon the foot. The gastrocnemius is also a powerful 
flexor of the leg on the thigh. 


Deep Layer. 


Popliteus, : Flexor longus digitorum, 
Flexor longus hallucis, Tibialis posticus. 


Dissection.—After the removal of the soleus, the deep layer will 
be found bound down by an intermuscular fascia which is to be 
dissected away ; the muscles may then be examined. 

The POPLITEUS muscle (poples, the ham of the leg) forms the 
floor of the popliteal region at its lower part, and is bound tightly 
down by a strong fascia derived from the middle slip of the tendon 
of the semi-membranosus muscle. It arises by a rounded tendon 
from a deep groove at the outer side of the external condyle of the 
femur, beneath the external lateral ligament and within the capsular 
ligament of the joint ; and spreading obliquely over the head of the 
_ tibia, is inserted into the surface of the bone above its oblique line. 
_ This line is sometimes called, from being the limit of insertion of the 
popliteus muscle, the popliteal line. During flexion of the limb, the 
_ tendon of origin of this muscle lies in the groove on the outer side 
_ of the external condyle of the femur. It is homologous with the 
_ pronator radii teres in the forearm. 
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Relations.—By its superficial surface with a thick fascia which 
separates it from the gastrocnemius, plantaris, and popliteal vessels 
and nerve. By its deep surface with the synovial membrane of the 
knee-joint, and upper part of the tibia. 

Nerve-supply.—Internal popliteal. 

The FLEXOR LONGUS H ALLUCIS is the most superficial of the 
next three muscles. It arises from the lower two-thirds of the 
internal surface of the fibula excepting about an inch at its lowest 


Fic. 244.—Deep layer 
of muscles of the 
posterior tibial re- 
gion. 1. Lower ex- 
tremity of the femur. 
2. Ligamentum posti- 
cum *Winslowii. 3. 
Tendon of the semi- 
membranosus muscle 
dividing, into three 
slips. 4. Internal 
lateral ligament of 
the knee-joint. 5. 
External lateral liga- 
ment. 6. Popliteus 
muscle, . Flexor 
longus Rigithruin. 
8. ‘Tibialis posticus. 
9. Flexor longus hal- 
lucis. 10. Peroneus 
longus, rr. Peroneus 
brevis. 12. Tendo- 
Achillis divided near 
its insertion into the 
os calcis. 13. Ten- 
dons of the tibialis 
posticus and flexor 
longus digitorum, 
just as they are about 
to pass beneath the 
internal annular liga- 
ment of the ankle; 
the interval between 
the latter tendon and 
the,tendon of the 
flexor longus hallucis 
is for the posterior 
tibial vessels and 
nerve. 


: 


part, and passes through 
a groove in the astragalus 
and os calcis, converted by 
tendinous fibres into a 
distinct sheath lined by 
synovial membrane, into 
the sole of the foot, to be 
inserted into the base of 
the last phalanx of the 
great toe. 

Relations.— By its 
superficial surface with the 
intermuscular fascia, which 
separates it from the soleus 
and tendo-Achillis. By 
its deep surface with the 
tibialis posticus, fibula, 
peroneal vessels, inter- 
osseous membrane, and 
ankle-joint. By its outer 
border with the peroneus 
longus and brevis. By 
its inner border with the 
flexor longus digitorum. 
In the foot, the tendon 
of the flexor longus pol- 
licis is connected with that 
of the flexor longus digi- 
torum by a short tendinous 
slip. 

Nerve - supply. — Pos- 
terior tibial nerve. 


The FLEXOR LONGUS DIGITORUM (flexor perforans) arises from 
the posterior surface of the tibia, extending from the oblique line to 
within three inches of the inner ankle. Its tendon passes through 
a sheath, common to it and the tibialis posticus, behind the inner 
malleolus ; it then passes through a second sheath which is con- 
nected with a groove in the astragalus and os calcis into the sole of 
the foot, where it divides into four tendons, which are inserted into 
the base of the last phalanx of the four lesser toes, perforating the 
tendons of the flexor brevis digitorum. 


TIBIALIS POSTICUS. 369 


Relations.—By its superficial surface with the intermuscular 
fascia, which separates it from the soleus, and with the posterior 
tibial vessels and nerve. By its deep surface with the tibia and 
tibialis posticus. In the sole of the foot its tendon is in relation with 
the abductor hallucis and flexor brevis digitorum, which lie super- 
ficially to it, and it crosses the tendon of the flexor longus hallucis. 
At the point of crossing it receives a tendinous slip of communi- 

. cation. 

Nerve-supply.— Posterior tibial. 

Dissection.—The flexor longus hallucis must now be removed 
from its origin, and the flexor longus digitorum drawn aside, to 
bring into view the entire extent of the tibialis posticus. 

The TIBIALIS POSTICUS lies upon the interosseous membrane, 
between the two bones of the leg. It arises by two heads from the 
adjacent sides of the tibia and fibula their whole length except about 
two inches at the lower end, from the interosseous membrane, and 
from an aponeurosis which binds it in its place. Its tendon passes 
inwards beneath the tendon of the flexor longus digitorum, and runs 
in the same sheath ; it then passes 
through a proper sheath over the 
deltoid ligament, and beneath the 
astragalo-scaphoid articulation, to 
be inserted into the tuberosity of 
the scaphoid and internal cunei- 
form bone, a process of its tendon 
being prolonged outwards to the 
external cuneiform, and other 
processes being connected with 
the middle cuneiform, the cuboid, 
and the bases of the second, third, 
and fourth metatarsal bones. jig, 24s.—Relations of parts behind the 
While in the common sheath inner malleolus, %: Se Tibialis posticus. 
menind. the internal..malleolus, 2 .~°Ur° aco’. 3 es ae 

the tendon of the tibialis posticus tortor tibial perce “E Posterior tibial 
lies internally to that of the flexor nerve. The tendon of the flexor longus 
longus digitorum, from which itis jeune vow oor Y Paced fo Peshown 
separated by a thin fibrous par- 

tition. A sesamoid bone is usually met with in the tendon close to 
its insertion. 

Relations.—By its superficial surface with the intermuscular 
septum, flexor longus hallucis, flexor longus digitorum, posterior 
tibial vessels and nerve, peroneal vessels, and in the sole of the 
_ foot the abductor hallucis. By its deep surface with the interosseous 
_ membrane, fibula and tibia, ankle-joint and astragalus. The anterior 
_ tibial artery passes between the two heads of the muscle, 
Nerve-supply.— Posterior tibial. 

_ The student will observe that the two latter muscles change their 

relative position to each other in their course. Thus, in the leg, 
the position of the three muscles from within outwards is, flexor 
2A 
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longus digitorum, tibialis posticus, flexor longus hallucis, At the 
inner malleolus, the relation of the tendons is, tibialis posticus, 
flexor longus digitorum, both in the same sheath; then a broad 
groove, which ides the posterior tibial artery, venze comites, and 
nerve ; and lastly, the flexor longus hallucis. 

Actions,—The popliteus is a flexor of the tibia upon the thigh, 
carrying it at the same time inwards so as to invert the leg, the joint 
being so arranged that rotation is only possible when the leg is 
flexed. It is especially brought into play at the commencement of 
flexion of the knee, producing the inward rotation of the tibia (or 
outward rotation of the femur), which is essential to that action. 
The flexor longus hallucis and flexor longus digitorum are the long 
flexors of the toes; their tendons are connected in the foot by a 
short tendinous band, hence they necessarily act together. The tibialis 
posticus is an extensor of the tarsus upon the leg, and in this respect 
1s an antagonist to the tibialis anticus. It combines with the tibialis 
anticus in adduction of the foot. 


Fibular Region. 


Peroneus longus, Peroneus brevis. 


Dissection.—These muscles are exposed by continuing the dissec- 
tion of the anterior tibial region outwards beyond the fibula to the 
border of the posterior tibial region. 

The PERONEUS LONGUS (repévn, fibula) arises from the head 
and upper two-thirds of the outer side of the fibula, from the deep 
fascia and intermuscular septa, and terminates in a long tendon 
which passes behind the external malleolus, and obliquely across the 
sole of the foot, through the groove in the cuboid bone (converted 
into a canal by a fibrous band), to be inserted into the outer side of 
the base of the metatarsal bone of the great toe and under surface 
of the internal cuneiform bone. Its tendon is thickened where it 
glides behind the external malleolus, and a sesamoid bone is de- 
veloped in that part which plays against the cuboid bone. 

Relations.—By its superficial surface with the fascia of the leg 
and foot. By its deep surface with the fibula, peroneus brevis, os 
calcis, cuboid bone, and, near the head of the fiula, the external 
popliteal nerve. By its anterior border it is separated from the 
extensor longus digitorum by the attachment of the fascia of the 
leg to the fibula ; and, by the posterior border, by the same medium 
from the soleus and flexor longus hallucis. The tendon of the 
peroneus a is furnished with three fibrous sheaths and as 
many synovial membranes ; the first is situated behind the external 
malleolus, and is common to this muscle and the peroneus brevis, 
Se second at the outer side of the os caleis, the third on the cuboid — 

one. 

Nerve-supply.— Musculo-cutaneous nerve, a branch of the pero-— 
neal nerve. ae 

The PERONEUS BREVIS lies beneath the peroneus longus ;. it 
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arises from the lower two-thirds of the external surface of the shaft 
of the fibula and intermuscular septa, and terminates in a tendon 
which passes behind the external malleolus and through a groove 
in the os ¢alcis, to be inserted into the outer side of the base of the 
metatarsal bone of the little toe. 

Relations.— By its superficial surface with the peroneus longus 
and fascia of the leg and foot. By its deep surface with the fibula, 
os caleis, and cuboid bone. The lateral relations of the muscle are 
the same as those of the peroneus longus. The tendon of the 
peroneus brevis has but two tendinous sheaths and two synovial 
membranes, one being behind the external malleolus and common 
to both peronei, the other at the side of the os calcis. 

Nerve-supply.— Musculo-cutaneous nerve. 

Actions.—The peronei muscles are extensors of the foot, con- 
jointly with the tibialis posticus. They antagonise the tibialis 
anticus and peroneus tertius, which are flexors of the foot ; they 
also raise the outer border of the foot and 
draw it outwards. The whole of these 
muscles acting together, tend to maintain 
the arch of the foot, so necessary to security 
in walking. 


FOOT. 
Dorsal Region. 


Extensor brevis digitorum, 
Dorsal interossei. 


The EXTENSOR BREVIS DIGITORUM 
muscle arises from the outer side of the 
os calcis, the external calcaneo-astragaloid 
ligament, and the lower part of the an- 
terior annular ligament ; it crosses the foot 
obliquely, and terminates in four tendons, 
the innermost of which is inserted into the 
base of the first phalanx of the great toe, fice 
and the other three into the outer side of '9;,24°: 7,piastam of the 
the long extensor tendons of the second, of the foot; designed to 
third, and fourth toes. Foun. ines pO eee 

_ Relations.—By its upper surface with peared eh EK Hee gs 
the tendons of the extensor longus digi- 

torum, peroneus brevis, and the deep fascia of the dorsum of the 
foot. By its under surface with the tarsal and metatarsal bones, 
_and dorsal interossei muscles. Its inner border is in relation with 
the dorsalis pedis artery, the innermost tendon crossing that artery 
Bust before its division. ‘ 
_ Nerve-supply.—Anterior tibial nerve. 

The DORSAL INTEROSSEI muscles, four in number, are placed 
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between the metatarsal bones ; they resemble the corresponding 
muscles in the hand in arising by two heads from the adjacent sides 
of the metatarsal bones ; their tendons are inserted into the base of 


the first phalanx, and the digital expansion of the tendons of the. 


long extensor. The dorsal interossei muscles all abduct from the 
middle line of the second toe. The tendon of the first is inserted 
into the inner side of the base of the first phalanx of the second toe, 
the other tendons into the outer side of the first phalanges of the 
second, third, and fourth toes. 
» Nerve-supply.—External plantar nerve. 

Relations.—By their upper surface with a strong fascia which 
separates them from the extensor tendons. By their wnder surface 
with the plantar interossei. Each of the muscles gives passage to a 
small artery (posterior perforating) which communicates with the 
external plantar artery ; and between the heads of the first inter- 
osseous muscle the dorsalis pedis artery takes its course, 


Plantar Region. 
First Layer. 


Abductor hallucis, Abductor minimi digiti, 
Flexor brevis digitorum, 


Dissection.—The sole of the foot is best dissected by carrying an 
incision around the heel and along the inner and outer border of the 
foot, to the great and little toe. This incision should divide the 
integument and superficial fascia, and both together should be dis- 
sected from the deep fascia, as far forward as the base of the pha- 


langes, where they should be removed from the foot altogether. — 


The plantar fascia should then be raised by a transverse incision 
made through it at about the middle of the foot, and should be 
turned over towards the toes; the first layer of muscles will thus 
be brought into view. 

The ABDUCTOR HALLUCIS lies along the inner border of the 
foot ; it arises by two heads, between which the tendons of the long 
flexors, arteries, veins, and nerves enter the sole of the foot. One 
head proceeds from the inner tuberosity of the os calcis, the other 
from the internal annular ligament and plantar fascia ; it is inserted 
along with the inner head of the flexor brevis hallucis into the 
base of the first phalanx of the great toe, and into the internal 
sesamoid bone. i 

Relations.-—By its superficial surface with the internal portion 
of the plantar fascia. By its deep surface with the flexor brevis 


hallucis, flexor accessorius, tendons of the flexor longus digitorum, — 


flexor longus hallucis, tibialis anticus and posticus, plantar vessels 


and nerves, and tarsal bones. At its outer border with the flexor — 
brevis digitorum, from which it is separated by a vertical septum of — 


the plantar fascia, 


FLEXOR BREVIS DIGITORUM. 


Nerve-supply.— Internal plantar nerve. 
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The ABDUCTOR MINIMI DIGITI lies along the outer border of 


the sole of the foot. It 
arises from the outer 
tuberosity of the os cal- 
cis, the surface between 
the two tuberosities, the 
external intermuscular 
septum, and from the 
plantar fascia as far for- 
ward as the base of the 
fifth metatarsal bone ; 
and is inserted with the 
flexor brevis into the 
base of the first phalanx 
of the little toe. 
Relations. — By its 
superficial surface with 
the external portion of 
the plantar fascia. By 


Fic. 247. — First 
layer of muscles 
of the sole of the 
foot; this layer is 
exposed by the re- 
moval of the plan- 
tar fascia. 1. Os 
calcis. 2, Posterior 
part of the plan- 
tur fascia divided 
transversely, 3. 
Abductor hallu- 
cis. 4. Abductor 
minimi digiti. 5. 
Flexor brevis digi- 
torum. 6. Tendon 
of the flexor long- 
us hallucis. 7, 7. 
Lumbricales. On 
the second and 
third toe, the ten- 
dons of the flexor 
longus digitorum 


LS. Oa 


its deep surface with the 
flexor accessorius, flexor 
brevis minimi  digiti, 
tarsal bones, and meta- 
tarsal bone of the little 
toe. By its inner side 
with the flexor brevis digitorum, from which it is separated by the 
vertical septum of the plantar fascia. 

Nerve-supply.— External plantar nerve. 

The FLEXOR BREVIS DIGITORUM (perforatus) is placed between 
the two preceding muscles. It arises from the under surface of the 
os calcis, from the plantar fascia, and intermuscular septa ; and is 
inserted by four tendons into the base of the second phalanx of the 
four lesser toes. Each tendon divides, previously to its insertion, to 
give passage to the tendon of the long flexor ; hence its cognomen 
perforatus. 

Relations.—By its superficial surface with the plantar fascia. By 
its deep surface with a thin layer of fascia which separates it from 
the flexor accessorius, tendons of the flexor longus digitorum and 
flexor longus hallucis, and plantar vessels and nerves. By its borders 
with the vertical septa of the plantar fascia which separate the 
muscle, on the one side from the abductor hallucis, and on the other 
from the abductor minimi digiti. 

Nerve-supply.—Internal plantar nerve. 


are seen passing 
through the bifur- 
cation of the ten- 
dons of the flexor 
brevis digitorum, 


Second Layer. 
i. Flexor accessorius, Lumbricales. 


Dissection.—The three preceding muscles must be divided near 
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their origin, and turned downwards, in order to see the muscles of 
this group, but they must not be entirely removed, 

The FLEXOR ACCESSORIUS arises by two slips, the inner of which 
is fleshy and the outer tendinous ; the former is attached to the inner 
surface of the os calcis, and the latter to the under surface of the 
same bone a little in front of the outer tuberosity, and to the long 
plantar ligament. It is inserted into the outer border, and upper 
and lower surfaces 
of the long flexor 
tendon. 

Relations. — By 


Fic. 248. — Deep its superficial sur- 


muscles of the 


sole of the foot. 
1. Sheath of 
flexor longus 
hallucis. 2. Os 
ealcis, 3. Sheath 
of flexor longus 
digitorum. 4. 
Long plantar 
ligament. Be 
Sheath of tibi- 
alis posticus. 


6. Tendon of 


peroneus _ lon- 
gus. 7. Flexor 
brevis hallucis. 
8. Flexor brevis 
minimi digiti. 
g. Tendon of 
abductor hallu- 


face with the three 
muscles of the 
superficial layer, 
from which it is 
separated by their 
fascial sheaths, and 
with the external 
plantar vessels and 
nerve. By its deep 
surface with the 
under part of the 
os calcis and long 
plantar ligament. 
Nerve - supply. 


cis. ro. Trans- 
versus pedis. 
rr.  Adductor 
hallucis. 12. 
Tendon of flex- 
or brevis digi- 
torum to fourth 
toe. 13. Tendon 
of flexor longus 
hallucis, 14. 
Tendon of flex- 
or longus digi- 
torum to fourth 
toe. 


—External plantar 
nerve. 

The LUMBRI - 
CALES (lumbricus, 
an earth - worm) 
are four little 
muscles arising 
from the tendons 
of the flexor longus 
digitorum at their 
point of bifurca- 
tion, each, with the 
exception of the 

most internal, being 
attached to two tendons ; they are inserted into the expansion of the 
extensor tendons, and the base of the first phalanx of the four lesser 
toes on their inner side. They pass between the digital slips of the 
plantar fascia to their insertion. 

Nerve-supply.—The two inner by digital branches of the internal 
plantar nerve, the two outer by the deep branch of the external 
plantar. 
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Third Layer. 
Flexor brevis hallucis, Transversus pedis, 
Adductor hallucis, Flexor brevis minimi digiti. 


Dissection.—The tendons of the long flexors and the muscles con- 
nected with them must be removed, to see clearly the attachments of 
the third layer. 

The FLEXOR BREVIS HALLUCIS arises by a pointed tendinous 
process from the side of the cuboid, external cuneiform bone, and 

expanded tendon of the tibialis posticus ; it is inserted by two heads 
into the outer and inner sides of the base of the first phalanx of the 
great toe. Two sesamoid bones are developed in the tendons of 
insertion of these two heads, and the tendon of the flexor longus 
hallucis lies in the groove between them. 

Relations.—By its superficial surface with the abductor hallucis, 
tendon of the flexor longus hallucis, and plantar fascia. By its deep 
surface with the tarsal bones, metatarsal bone of the great toe, and 
insertion of the tendon of the peroneus longus. By its inner border 
with the abductor hallucis ; and by its outer border with the adductor 
hallucis ; with both of which muscles it is blended near its insertion. 

Nerve-supply.—Internal plantar nerve. 

The ADDUCTOR HALLUCIS «arises from the cuboid bone, the 

- sheath of the tendon of the peroneus longus, and the base of the third 
and fourth metatarsal bones. It is inserted into the base of the first 
phalanx of the great toe, in conjunction with the outer head of the 
flexor brevis hallucis. 

Relations.—By its superficial surface with the tendons of the flexor 
longus and flexor brevis digitorum, flexor accessorius,and lumbricales. 
By its deep surface with the tarsal bones and ligaments, external 

lantar artery and veins, interossei muscles, tendon of the peroneus 
ongus, and metatarsal bone of the great tue. By its inner border 
with the flexor brevis hallucis, with which its fibres are blended. 

Nerve-supply.— External plantar. 

The TRANSVERSUS PEDIS arises by fleshy slips from the inferior 
metatarso-phalangeal ligaments of the three outer toes, and from the 
transverse ligament. It passes transversely inwards to be inserted 

into the base of the first phalanx of the great toe, its tendon being 
_ blended with that of the adductor hallucis. 

Relations.—By its superficial surface with the tendons of the 
flexor longus and flexor brevis digitorum, and lumbricales. By its 
deep surface with the interossei and ligaments of the metatarso- 
_ phalangeal articulations. 

 Nerve-supply.—External plantar. 

The FLEXOR BREVIS MINIMI DIGITI «arises from the base of 
the metatarsal bone of the little toe, and the sheath of the tendon 
of the peroneus longus. It is inserted into the base and external 
border of the first phalanx of the little toe. 
 Relations.—By its superficial surface with the tendons of the 
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flexor longus and flexor brevis digitorum, the fourth lumbricalis, 
abductor minimi digiti, and plantar fascia. By its deep surface with 
the plantar interosseous muscle of the fourth metatarsal space, and 
the tifth metatarsal bone. 

Nerve-supply.—External plantar. 


Fourth Layer. 
Plantar interossei. 


The PLANTAR INTEROSSEI muscles are three in number, and 
are placed upon rather than between the metatarsal bones. They 
arise from the base and inner side of the shaft of the metatarsal 
bone of the three outer toes, and are inserted into the inner side of 
the extensor tendon and base of the first phalanx of the same toes. 

The plantar interosseous all draw towards the middle line of the 
second toe, the dorsal draw from that line ; hence the former are 
abductors, the latter adductors. A _ like 
arrangement exists in the hand, with this 
difference, that the middle finger is the one 
through which the central line is drawn. 

Actions.—The muscles of the foot cor- 
in ger generally with those of the hand, 
and their actions are indicated by their 
names. It may, however, be noticed that, 
while the long flexor muscles are flexors 
of the toes, they are extensors of the foot 
at the ankle-joint, and in like manner the 
extensors of the toes are flexors of the ankle. 
The flexor accessorius is not represented in 
the hand ; its use is to modify the line of 
action of the long flexor, so as to bring it 
into the direction of the middle of the 
foot, and of the short flexor muscle. It 
is probable that the adductor hallucis cor- 
responds to the inner head of the flexor 
brevis pollicis of the hand, the trans- 
Ph Ween ee oe pedis being the true adductor ; and 

plantar interosseous mus. the nerve-supply of these muscles furnishes 

cles, designed to show that confirmation of that view. The great toe 
a5 AE he Eres «to the has a very slight range of movement com- 
toe. ‘pete with the thumb, and although it 
1as corresponding muscles, has no opponent 
power ; that is to say, it cannot be so placed as to face the other toes, 
as the thumb can to the fingers. The interossei and lumbricales, 
like those of the hand, are flexors of the first phalanges and extensors 
of the two last. 


PART Y. 
ANGIOLOGY. 


In the section on Histology two sets of vessels have been described, 
namely, those carrying blood and those carrying lymph, and the 
former have further been divided into arteries, veins, and capillaries. 
The description of the capillaries can, however, only be satisfactorily 
given in connection with the organs of which they form a part, so 
that their arrangement and distribution will not now occupy our 
attention. The present section will therefore be devoted to the 
description of the arteries, veins, and lymphatics. 


ARTERIES. 


In the consideration of the arteries, the aorta will be first de- 
scribed, with the branches of that trunk and their subdivisions, 
which together constitute the efferent portion of the systemic circula- 
tion ; and then the pulmonary artery as the efferent trunk of the 
pulmonary circulation. 


AORTA. 


The aorta arises from the base of the left ventricle, at the middle 
of the root of the heart on a level with the body of the sixth dorsal 
vertebra, and presents at its commencement an enlargement caused 
by three dilatations of the walls of the vessel, the sinuses of Val- 
salva, and corresponding with the three semilunar valves. It 
Recut at first forwards and to the right, then curves backwards 
and to the left, and descends on the left side of the vertebral column 

_ to the fourth lumbar vertebra. Hence it is divided into the arch, 
_ descending or thoracic, and abdominal aorta. 

_ The ARCH OF THE AORTA, commencing at a point corresponding 
with the articulation of the cartilage of the third rib with the 
sternum on the left side, crosses behind and near the sternum to 
a point corresponding with the upper border of the articulation of 
the second rib with the sternum on the right side. It then curves 
backwards and to the left, and descends to the left side of the body 
377 
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of the fifth dorsal vertebra, and at the lower border of the latter 
vertebra becomes the thoracic aorta. 

The first or ascending portion of the arch, a little more than two 
inches in length, is almost wholly contained within the pericardium ; 
it extends from the third costal cartilage of the left side, to the 
upper border of the second cartilage of the right side, at its junc- 
tion with the sternum. It has im front the pulmonary artery, 
right auricular appendix, pericardium and thymus gland ; on its 
left side the pulmonary artery ; on its right the right auricle and 
superior vena cava; and behind the right pulmonary artery and 
veins, 

The second or transverse portion of the arch is directed back- 
wards and to the left, and extends from the second costal cartilage 
on the right side to the left side of the body of the fourth dorsal 
vertebra. It has in front, the left pleura and lung, remains of 
thymus gland, left phrenic nerve, left superior cardiac nerve, left 
inferior cardiac of the pneumogastric, left pueumogastric nerve, 
and left superior intercostal vein. Behind it is in relation with the 
trachea, oesophagus, thoracic duct, deep cardiac plexus, and left re- 
current laryngeal nerve. Above it gives off the arteria innominata, 
left carotid and left subclavian artery, and has lying on it the left 
vena innominata; and below is in relation with the superficial 
cardiac plexus, bifurcation of the pulmonary artery, cord of the 
ductus arteriosus, left bronchus, and left recurrent nerve. 

The third or descending portion of the arch lies againgt the fifth 
dorsal vertebra, and is partially covered by the left pleura. It is in 
relation in front with the pleura and root of the left lung, behind 
with the body of the fifth dorsal vertebra, on the right side with the 
cesophagus and thoracic duct, and on the left with the pleura. 

Descending Aorta,—The descending aorta is subdivided, in cor- 
ch pcm ae with the two great cavities of the trunk, into the thoraci¢e 
and abdominal aorta. 

Thoracic Aorta.—The thoracic aorta, commencing at the lower 
border and left side of the fifth dorsal vertebra, curves gently towards 
the right as it descends, and as it passes through the aortic opening 
of the diaphragm lies on the middle line of the vertebral column in 
front of the last dorsal vertebra. 

It is in relation behind, with the vertebral column and lesser vena 
azygos ; in front, with the cesophagus, left pulmonary artery, left 
bronchus, pericardium, and right pneumogastrie nerve ; to the left 
side, with the pleura, left lung, and rabahamts ; and to the right, 
with the cesophagus, vena azygos major, and thoracic duct. 

Abdominal Aorta.—The aorta enters the abdomen through a 
special opening in the diaphragm, and, as it lies against the body 
of the last dorsal vertebra, receives the name of abdominal aorta; 
it passes downwards, and on the fourth lumbar vertebra, a little 
to the left of the middle line, divides into the two common iliac 
arteries. Its relations and branches will be described on a later 
page. 
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Fig. 250.—Heart and great vessels. 1. Anterior belly of digastric. 2. Submental 
artery. 3. Submaxillary gland. 4. Mylo-hyoid. 5. External carotid. 6. Hyoid 
bone. 7. Internal carotid. 8. Thyro-hyoid. 9. Thyroid cartilage. 10. Superior 
thyroid artery. 11. Rightcommon carotid. 12. Crico-thyroid. 13. Thyroid body. 
14. Cricoid cartilage. 15. Inferior thyroid artery. 16. Left common carotid, 17. 
Thyroid axis. 18. Trachea. 19. Vertebral artery. 20. Left subclavian artery. 
2rt. Right subclavian artery. 22. Internal mammary artery. 23. Innominate 
artery. 24.. Upper lobe of left lung. 25. Upper lobe of right lung. 26. Arch of 
aorta. 27. Middle lobe of right lung. 28. Pulmonary artery. 29. Lower lobe of 
right lung. 30. Right auricle. 31. Diaphragm. 32. Front of right ventricle. 34: 
Lower lobe of left lung. 
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Branches,—The branches of the aorta, arranged in a tabular form, 
are as follows :— 


ascending portion, Coronary, right and left. 
Arch ; Right carotid, 
transverse Innominate artery, rohit subclavian 
portion, < Left carotid, 8 ; 
Left subclavian, /Phrenic, : 
Pericardiac . __ { Gastric, 
Hiinhinl:- Coeliac axis ¢ Hepatic, 
Thoracic aorta : Splenic. 
Csophagesl, Supra-renal, 
Intercostal. inl 
; 9 
Abdominal aorta , ‘  ‘\ Superior mesenteric, 
Spermatic, 
Inferior mesenteric, 
Lumbar, 


Sacra-media, 
Common iliaes. 


Varieties of the Aorta.—The aorta seldom deviates from the 
course and relations above described, In some few cases there is 
Spe or of the double arch which exists in the early stages of the 

evelopment of the vascular system, and in rare instances the aortic 
arch turns to the right side instead of the left, this being frequently 
accompanied by complete transposition both of the thoracie and 
abdominal viscera. Varieties in the primary branches of the arch 
are by no means uncommon. That which is by far the most frequent 
is the origin of the left vertebral from the arch ; next in frequency 
we have the origin of both carotids and the right subclavian in 
common from the innominate, so that the primary branches of the 
transverse arch are reduced to two. Occasionally there is absence 
of the innominate, all four branches arising directly from the arch ; 
in such cases the order in which the branches are generally given 
off is, right common carotid, left carotid, left subclavian, right sub- 
clavian, the last artery passing behind the trachea and cesophagus 
to reach its proper position behind the right sterno-clavicular 
joint. ; 

The CORONARY ARTERIES arise from the two anterior of the 
three aortic sinuses at the commencement of the ascending portion 
of the arch of the aorta, immediately above the free margin of the 
semilunar valves. 

The left coronary (usually the larger of the two) passes forwards, 
between the pulmonary artery and left auricular appendix, and 
divides into two branches ; one of which (posterior) winds around 
the base of the left ventricle in the auriculo-ventricular groove, and 
reaches nearly as far as the corresponding branch of the right 
coronary ; the other (anterior) passes along the groove of union of 
the two ventricles, on the anterior aspect of the heart, to its apex, 
giving off branches in its course to the ventricular walls. The left 
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coronary artery supplies the left auricle and anterior surface of both 
ventricles. 

The right coronary passes forwards, between the root of the 
pulmonary artery and the right auricle, and runs from left to right 
in the auriculo-ventricular groove. It gives off a small branch 
which continues onwards transversely, between the left auricle and 
ventricle ; the main trunk descends along the posterior aspect of 
the heart to its apex, giving off twigs which supply the posterior 
aspect of both ventricles. 

The coronary arteries anastomose with each other on the surface 
of the heart, and by the branches distributed to the walls of the 
great vessels ; but in the walls of the heart their branches are for 
the most part “terminal arteries,” without anastomoses. 


INNOMINATE ARTERY. 


The innominate artery (brachio-cephalic) (Fig. 250, 2 3) is the first 
and largest artery given off by the arch of the aorta. It is an inch 
and a half in length, and arises from the arch behind the junction 
of the first and second pieces of the sternum ; it ascends obliquely 
towards the right sterno-clavicular articulation, where it divides 
into the right carotid and right subclavian artery. 


Plan of the Relations of the Innominate Artery. 


In Front. 
Sternum, 
Sterno-hyoid muscle, 
Sterno-thyroid muscle, 
Remains of thymus gland, 
Left brachio-cephalic vein, 
Right inferior thyroid veins, 
Inferior cervical cardiac branch of right vagus, 


Left Side, 


Remains of thymus, 
Left common carotid 


Right Side, 


Right brachio-cephalic . artery. 
vein, Innominate Artery. | 1 of; inferior thyroid 
Right vagus nerve, vein, 
Pleura, Trachea, 
Behind, 
Trachea. 


The innominate artery occasionally gives off a small branch, 
thyroidea ima (lowest thyroid), which ascends along the middle of 
the trachea to the thyroid gland. A knowledge of its existence is 
important in performing the operation of tracheotomy. 


COMMON CAROTID ARTERIES. 


The common carotid arteries (kdpa, the head) arise, the right from 


4 the bifurcation of the innominate artery opposite the right sterno- 
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clavicular articulation, the left from the arch of the aorta. It 
follows, therefore, that the right carotid is shorter than the left ; it 
is also more anterior ; and, in consequence of proceeding from a 
branch instead of from the main trunk, is larger than its fellow. 

The right common carotid artery (Fig. 250, 11) ascends the 
neck perpendicularly by the side of the trachea and larynx, from 
belch the right sterno-clavicular articulation to a level with the 
upper border of the thyroid cartilage, where it divides into the ex- 
ternal carotid and internal carotid. 

The left common carotid (Fig. 250, 16) passes somewhat ob- 
liquely outwards from the arch of the aorta to the side of the neck, © 
and thence upwards by the side of the trachea and cesophagus to a 
level with the upper border of the thyroid ¢artilage, where it divides 
like the right common carotid into the external carotid and internal 
carotid. 

Relations.—The common carotid artery, in-the neck, is enclosed 
in a fibrous sheath, which also contains the internal jugular vein, 
lying to the outer side of the artery, and the vagus nerve, which 
hes between and behind both. The sheath rests on the vertebral 
column, having interposed the sympathetic nerve and anterior 
muscles of the vertebral column, and being crossed behind by the 
inferior thyroid artery and recurrent laryngeal nerve. 


Plan of Relations of the Common Carotid Artery. 


In Front. 


Integument and fascia, 
Platysma, 

Superior thyroid veins, 
Lingual and facial veins, 
Sterno-mastoid, ; 
Sterno-hyoid, 
Sterno-thyroid, 
Omo-hyoid, 

Descendens cervicis nerve, 


Internally. 


inbane Trachea, 
aternally, Thyroid gland 
Internal jucul : Common Larynx, ; 
“h ern jugu ar vein, Carotid Artery. Pharynk 
. ? 
UNTO ee Recurrent laryngeal nerve, 
Inferior thyroid artery. 


Behind. 


Longus colli, 

Rectus anticus major, 
Sympathetic nerve, 
Inferior thyroid artery, 
Recurrent laryngeal nerve, 
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Additional Relations of the Left Common Carotid, 


In Front. Behind. Internally. Externally. 


Left brachio-cephalic vein, Trachea, Innominate artery, Pleura. 
Remains of thymus gland, Thoracic duct. sophagus. 
Sternum. 


EXTERNAL CAROTID ARTERY. 


The external carotid artery ascends nearly perpendicularly from 
opposite the upper border of the thyroid cartilage, to the space 
between the neck of the lower jaw and meatus auditorius, where it 
divides into two terminal branches, temporal and internal maxillary, 


Plan of the Relations of the External Carotid Artery. 
Superficial aspect. 


Integument and fascia, Deep aspect. 
Platysma 
Digastric, Feternal Stylo-pharyngeus, 


Stylo-hyoid, : Stylo-glossus, 
Hypoglossal nerve, eee oneery: nen ee a nerve, 
Facial nerve, Parotid gland. 
Temporo-maxillary vein, 
‘Parotid gland. 


Anteriorly. 


Hyoid bone, 
Pharynx. 
Parotid gland, 
Ramus of jaw. 


Branches.—The branches of the external carotid, nine in num- 
ber, may be arranged into three groups, anterior, posterior, and 
ascending. They are as follows :— 


Anterior. Posterior. 
Superior thyroid, Occipital, 
Lingual, Posterior auricular, 
Facial. 


Ascending and Terminal. 


Ascending pharyngeal, ' Temporal, - . 
Parotidean, Internal maxillary. 


~~ —_ ae 


The anterior branches arise from the commencement of the 
_ external carotid, within a short distance of each other. The lingual 
and facial not unfrequently arise from a common trunk. 

The SUPERIOR THYROID ARTERY, the first of the branches of 
the external carotid, arises from that trunk just below the great 
cornu of the hyoid bone and curves downwards to the thyroid gland. 
It is distributed by several large branches to the anterior part of the 
gland, and anastomoses with its fellow of the opposite side, and with 
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the inferior thyroid arteries. In its course it passes beneath the 
omo-hyoid, sterno-thyroid, and sterno-hyoid muscles, 
Branches.— 


Hyoid, Inferior laryngeal, 
Superior laryngeal, Muscular, 
Sterno-mastoid. Glandular. 


The hyoid branch passes forward beneath the thyro-hyoid muscle, 
and is distributed to the depressor muscles of the hyoid bone near 
their insertion. It an- 
astomoses withiits fellow 
of the opposite side, and 
with the hyoid branch 

of the lingual. 

The superior laryn- 
geal pierces the thyro- 

eg“ hyoid membrane, in 
company with the supe- 
rior laryngeal nerve, 
and supplies the mucous 
membrane and muscles 
of the larynx, sending 
a branch upwards to the 
epiglottis. 

The sterno-mastoid 
is commonly a branch 
of this trunk, although 
it sometimes comes off 
directly from the exter- 
nal carotid. It curves 
downwards and _ out- 
wards across the carotid 
sheath to the anterior 
margin of the sterno- 
mastoid muscle,to which 

Fic. 251.—Carotid arteries with the branches of the and to the neighbour- 
external carotid, x, Common carotid, 2. External ing muscles and integu- 
carotid. 3. Internal carotid, 4. Carotid foramen ment, it is distributed. 


in the petrous portion of the temporal bone. 5. : . 
Superior thyroid. 6. Lingual. 7. Facial. 8. Sterno- The inferior laryn- 


mastoid. 9. Occipital. ro. Posterior auricular. 12. geal or crico-thyroid 

Internal maxillary, 13. Temporal. 14. Ascending jg g small branch which 

ie bn al crosses the crico-thyroid 
membrane along the lower border of the thyroid cartilage. It sends 
branches through that membrane to supply the mucous lining of 
the larynx, and inosculates with its fellow of the opposite side. 

The muscular branches are distributed to the depressor muscles 
of the hyoid bone and larynx. “4 

Numerous glandular branches are distributed to the lateral lobes — 


Ss a a oS 
{7 TATA NR ATTRA TTT i 7 : : 


4 


muscle, and is distributed to the sublingual glan 
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of the thyroid gland, forming a free anastomosis in its substance 
with the frankie of the inferior thyroid. 

The LINGUAL ARTERY ascends obliquely from its origin ; it 
then passes forwards parallel with the great cornu of the hyoid 
bone ; thirdly, it ascends to the under surface of the tongue ; and 
fourthly, runs forward in a serpentine direction to its tip, under 
the name of ranine artery, where it terminates by being distributed 
to the muscles and mucous membrane of the tongue. 

Relations.—The first part of its course rests on the middle con- 
strictor muscle of the pharynx, being covered in by the tendon of 
the digastricus and the stylo-hyoid muscle; the second is situated 
between the middle constrictor and hyo-glossus muscle, the latter 
separating it from the hypoglossal nerve ; in the third part of its 
course it lies between the hyo-glossus and genio-hyo-glossus ; and in 
the fourth (ranine), rests on the lingualis to the tip of the tongue. 


Branches.—Hyoid, Dorsalis lingue, Sublingual, Ranine. 


The hyoid branch runs along the upper border of the os hyoides, 
and is distributed to the elevator muscles of the os hyoides near 


Fic. 252.—Lingual artery and branches. 1. Stylo-glossus muscle. 2. Ranine artery. 
3. Dorsalis linguz artery. 4. Genio-hyo-glossus muscle. 5. Middle constrictor. 
6. Genio-hyoid muscle. 7, 7. Hyo-glossus (cut). 8. Sublingual artery. 9. Ex- 
ternal carotid artery. 11. Lingual artery. 13. Hyoid branch. 


their insertion, inosculating with its fellow of the opposite side, and 
with the hyoid branch of the superior thyroid when that branch 
is present. 

The dorsalis linguz springs from the artery beneath the hyo- 
glossus ; it ascends along the posterior border of the hyo-glossus 
muscle to the dorsum of the tongue, and is distributed to the tongue, 
fauces, and epiglottis; anastomosing with its fellow of the oppo- 


site side. 


mucous mem- 
2B 


The sublingual branch runs forward on the RRs, Sons 


a 
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brane of the floor of the mouth, and muscles of the tongue. It is 
situated between the mylo-hyoid and genio-hyo-glossus, generally 
accompanies Wharton’s duct for a part of its course, and sends a 
branch to the frenum lingue. The latter branch affords the hemor- 
rhage which sometimes follows the operation of snipping the frenum 
in children. 

The ranine artery may be looked on as the true continuation of 
the lingual ; it runs forwards beneath the tongue, resting upon the 
lingualis muscle, having the genio-hyo-glossus to its inner side, and 
is covered by mucous membrane. 

It distributes numerous small branches to the substance of the 
tongue, but does not, as is generally stated, anastomose with its 
fellow of the opposite side. Hyrtle has proven by experimental 
injections that there is no communication between the arteries of 
the two sides, and this fact is substantiated by the experience of 
surgeons, who find that the longitudinal section of the tongue in the 
middle line is unaccompanied by arterial hemorrhage. 


FACIAL ARTERY.—The facial artery (maxillaris externa) arises 
immediately above the lingual and a little above the great cornu 
of the hyoid bone, and passes forwards to the submaxillary gland, 
in which it lies embedded. It then curves around the body of the 
lower jaw, close to the anterior inferior angle of the masseter muscle, 
ascends to the angle of the mouth, and thence to the angle of the 
eye, where it is named angular artery. The facial artery is tortuous 
in its course over. the buccinator muscle to accommodate itself to the 
movements of the jaw. 

Relations.—Below the jaw it passes beneath the digastricus and 


'. stylo-hyoid muscles ; on the body of the lower jaw it is covered by 


the platysma myoides, and at the angle of the mouth by the de- 
pressor anguli oris and zygomatic muscles. It rests on the sub- 
maxillary gland, lower jaw, buccinator, orbicularis oris, levator 
anguli oris, levator labii superioris proprius, and levator labii supe- 
rioris aleeque nasi. 3 

Its branches may be grouped into those which are given off below 
the jaw, and those on the face ; they may be thus arranged :— 


Below the Jaw. On the Face. 

Ascending palatine, Muscular, 

Tonsillar, Buccal, 

Submaxillary, Inferior labial, 

Submental, Inferior coronary, 

Muscular. Superior coronary, 
Lateral nasal, 
Angular, 


The inferior or ascending palatine branch ascends between the 


MS pet and stylo-pharyngeus muscles, to be distributed to the — 


styloid muscles, Eustachian tube, tonsil and soft palate, and anasto- 


FACIAL ARTERY. 387 


moses with the descending palatine branch of the internal maxillary 
artery. 

The tonsillar branch ascends by the side of the pharynx, and 
‘pierces the superior constrictor muscle to be distributed to the 
tonsil, and root of the tongue. 

The submaxillary are four or five branches which supply the 
submaxillary gland. 

The submental branch runs forward on the mylo-hyoid muscle, 
under cover of the body of the lower jaw, distributes branches to 
the submaxillary gland, and muscles attached to the lower jaw, and 
anastomoses with branches of the sublingual, inferior labial, and 
mental arteries. 

The muscular branches beneath the jaw are distributed to the 
internal pterygoid, digastric, and stylo-hyoid, and those on the face 
to the masseter and buccinator. 

The buceal branches, eight or ten in number, are given off upon 
the face, and are distributed to the buccinator, masseter, muscles of 
the upper lip, orbicularis palpebrarum, and integument of the cheek. 
They anastomose with the buccal branch of the internal maxillary, 
the transverse facial, and infraorbital. 

The inferior labial branch passes forward beneath the depressor 
anguli oris muscle, and is distributed to the muscles of the lower 
lip, inosculating with the labial branch of the inferior dental, the 
inferior coronary, and submental. » It is frequently derived from 

_ the next branch. 

The inferior coronary branch is given off at the angle of the 
mouth, and passes inwards near the edge of the lower lip, lying 
between the orbicularis and mucous membrane ; it inosculates with 

_ its fellow of the opposite side. . : 
_ The superior coronary branch, arising close to, or in. common 
_ with, the preceding, takes its course in the same manner along the 
upper lip, inosculating with its fellow of the opposite side. At the 
middle of the lip it. sends a small branch upwards to the septuin of 
the nose (arteria septi). 
The lateral nasal branch is given off near the ala nasi, and passes 
beneath the levator labii superioris aleeque nasi, to be distributed to 
the nose. It inosculates with the nasal branch of the ophthalmic 
artery, the infraorbital, and its fellow of the opposite side. 
_ The angular is the termination of the facial artery ; it inosculates 
at the inner side of the orbit with the nasal branch of the ophthal- 
‘mic artery. 
_ The inosculations of the facial artery are numerous—namely, 
vith the sublingual branch of the lingual, ascending pharyngeal 
ery, descending palatine artery, inferior dental at its escape from 
mental foramen, infraorbital at the infraorbital foramen, buccal 
branches of the internal maxillary on the surface of the buccinator, 
transverse facial on the side of the face, and nasal and frontal branches 
of the oe artery at the angle of the eye. , 
The facial artery is subject to variety in ‘length: it not unfre- 
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quently terminates at the angle of the nose or mouth, and is rarely 
symmetrical on both sides of the face. 

The OCCIPITAL ARTERY, smaller than the anterior branches, 
acy backwards behind the parotid gland and beneath the posterior 
velly of the digastric, trachelo-mastoid, and sterno-mastoid to the 
occipital groove in the mastoid portion of the temporal bone. It 
then ascends between the splenius and complexus, pierces the tra- 
pezius, and is distributed to the back of the head, anastomosing 
with the opposite occipital, posterior auricular, and temporal arteries. 
The hypoglossal nerve curves around this artery opposite the angle 
of the jaw and near its origin from the external carotid. The oeci- 
pital artery is sometimes derived from the ascending cervical of the 
thyroid axis, or from the internal carotid. 

Branches.—It gives off several muscular branches to the sterno- 
mastoid, digastric, stylo-hyoid, and deep muscles in its course, a 
small branch to the external ear, and two larger branches, inferior 
meningeal and princeps cervicis. 

The inferior meningeal ascends by the side of the internal 
jugular vein, and passes through the jugular foramen, to be dis- 
tributed to the dura mater. 

The arteria princeps cervicis is a large and irregular branch. 
It descends the neck between the complexus and semi-spinalis colli, 
and inosculates with the deep cervical of the subclavian and 
with branches of the vertebral. This branch is the means of estab- 
lishing an important collateral circulation between the branches of 
the carotid and subclavian, after ligature of the common carotid 
artery. } 

A ‘call mastoid branch enters the skull through the mastoid 
foramen, and is distributed to the dura mater. 

The POSTERIOR AURICULAR ARTERY arises from the external 
carotid, above the level of the digastric and stylo-hyoid muscles, and 
ascends by the side of the styloid process and behind the parotid 
gland, to the back part_of the concha. It is distributed by two 
branches to the external ear (auricular branch), and side of the 
head (occipital branch), anastomosing with the occipital and 
temporal artery ; some of its branches pass through fissures in the 
fibro-cartilage to reach the anterior surface of the pinna. 

Branches.—-The posterior auricular gives off a branch to the 
digastric muscle, and several branches to the parotid gland ; it 
then gives off the stylo-mastoid, which enters the stylo-mastoid 
foramen to be distributed to the aqueeductus Fallopii, labyrinth, 
mastoid cells, and tympanum; a twig accompanies the chorda. 
tympani under the name of tympanica superior. One branch of the 
stylo-mastoid artery forms with the anterior tympanic artery an 
anastomie circle round the drum of the ear. 

The ASCENDING PHARYNGEAL ARTERY, the smallest of the 
branches of the external carotid, arises from that trunk near its 
origin (or at the point of bifurcation of the common carotid), and— 
ascends to the base of the skull. | 
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This artery has behind it, the vertebral column, rectus anticus 
major muscle, and superior laryngeal nerve; in front, the stylo- 
pharyngeus muscle ; on the inner side, the pharynx ; on the outer 
side, the internal carotid artery and superior cervical ganglion of 
the sympathetic. 

Its branches are :— 


Pharyngeal, Prevertebral, Meningeal. 


The pharyngeal branches are distributed to the muscles and 
mucous membrane of the pharynx, extending upwards to the soft 
palate, tonsils, and Eustachian tube, and downwards nearly to the 
commencement of the cesophagus. 

The prevertebral branch pierces the prevertebral fascia and is 
distributed to the rectus anticus muscles, superior cervical ganglion 
of the sympathetic, and ninth, tenth, and eleventh pairs of nerves. 
It anastomoses with the ascending cervical artery. 

The inferior meningeal branches pass through the jugular fora- 
men or anterior condylar foramen, and often through the fibrous 
tissue closing the middle lacerated foramen; they end in the dura 
mater. 

The PAROTIDEAN ARTERIES are four or five large branches 
which are given off from the external carotid whilst in the parotid 
gland. They are distributed to the structure of the gland, their 
terminal branches reaching the integument of the side of the face, 
and masseter muscle. 

The TEMPORAL ARTERY is one of the two terminal branches 
of the external carotid. It ascends over the root of the zygoma ; 
and at about an inch and a half above the zygomatic arch, divides 
into an anterior and posterior temporal branch. The anterior 
temporal is distributed over the front of the temple and arch of 
the skull, and anastomoses with the opposite anterior temporal and 
with the supraorbital and frontal artery. The posterior temporal 
curves upwards and backwards, and inosculates with its fellow of 
the opposite side, with the posterior auricular and occipital arteries. 
_ The trunk of the temporal artery is covered by the parotid gland 
and attrahens auriculam muscle, and rests on the temporal fascia. 

The branches of the temporal artery are—some small offsets to 
the parotid gland and articulation of the lower jaw, and the fol- 
? Anterior auricular, Transverse facial, 

Middle temporal. 


_ The anterior auricular branches, two in number, are distributed 

to the anterior portion of the pinna. 

_ The transverse facial arises from the temporal immediately 

below the zygoma, and runs transversely across the face, resting on 

he masseter muscle, and lying parallel with and a little above 
mson’s duct, It anastomoses with the facial and infraorbital 
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The middle temporal branch passes through an opening in the 
temporal fascia immediately above the zygoma into the substance of 
the temporal muscle, and sends small branches to that muscle, in- 
osculating with the deep temporal arteries. It gives off a small 
orbital branch which passes forward immediately above the 
zygoma, between the two layers of the temporal fascia, and inos- 
cwlates beneath the orbicularis palpebrarum, with the lachrymal 
branch of the ophthalmic artery. 

The INTERNAL MAXILLARY ARTERY, the other terminal branch 
of the external carotid, has next to be examined. 

Dissection.—The internal maxillary artery passes inwards behind 
the neck of the lower jaw to the deep structures in the face ; we re- 
quire, therefore, to remove several parts for the purpose of seeing it 
completely. To obtain a good view of the vessel, the zygoma should 
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Fic. 253.—Diagram of the branches of the internal maxillary artery. 1. External 
carotid. 2. Superficial temporal. s. Internal maxillary. 4. Anterior tympanic. 
s. Middle meningeal. 6. Inferior dental. 7. Lesser meningeal. 8. Masseteric. 
g. Posterior temporal, 10, Pterygoid, 11. Anterior temporal. 12. Buccal. 13. 
Infraorbital. 14. Spheno-palatine, 15. Descending palatine. 16. Superior dental. 
17. Vidian. 18, Pterygo-palatine. 


be sawn across in front of the external ear, and the malar bone nea 
the orbit. Turn down the zygomatic arch with the masseter muscle, 
In doing this, a small artery and nerve will be seen crossing the sig: 
moid notch of the lower jaw to enter the masseter muscle (masseterie 
Saw through the ramus of the jaw on a level with the crowns of th 
molar teeth, and divide the neck of the condyle with cutting forcep: 
then turn the coronoid process with the insertion of the tempo 
muscle upwards towards the skull ; some vessels will be seen ente1 
ing the under surface of the muscle ; these are the deep tempor 
If the artery lies beneath the external pterygoid muscle, it will b 
necessary to disarticulate the condyle of the jaw and turn it inward: 
together with the muscle itself. The artery and the deep brane 

of the inferior maxillary nerve will be seen lying against the inte: 
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pterygoid muscle. These are to be carefully freed from fat and 
areolar tissue, and then examined. 

The internal maxillary artery commences in the substance of the 
parotid gland, opposite the meatus auditorius externus ; it passes in 
the first instance horizontally forward behind the neck of the lower 
jaw ; next, curves around the lower border of the external pterygoid 
muscle near its insertion, and ascends obliquely forwards upon the 
outer side of that muscle ; it then passes inwards between the two 
heads of the external pterygoid, and enters the spheno-maxillary 
fossa. Occasionally it takes its course between the two pterygoid 
muscles, without appearing on the outer surface of the external 
pterygoid. For the purposes of description it admits of division 
into three portions : maxillary, pterygoid, and spheno-maxillary. 

Relations.—The maxillary portion is situated between the neck 
of the jaw and the internal lateral ligament and inferior dental 
nerve, and lies parallel with the auriculo-temporal nerve ; the ptery- 
god portion between the external pterygoid muscle, and the masseter 
and temporal muscle, or between the two pterygoid muscles. The 
spheno-maxillary portion lies between the two heads of the external 
pterygoid muscle, and, in the spheno-maxillary fossa, is in relation 
with Meckel’s’ ganglion. 


Branches.—Mazillary Portion. Pterygoid Portion. 
. Anterior tympanic, Deep temporal, 
| Inferior dental, Pterygoid, 
Middle meningeal, Masseteric, 
Lesser meningeal. Buccal. 
; Spheno-maxillary Portion. 
Superior dental, Spheno-palatine, 
3 Infra-orbital, Descending palatine, 


Pterygo-palatine, Vidian. 


The anterior tympanic branch passes into the tympanum 
through the fissure of Glaser, and is distributed to the cavity of 
the tympanum and membrana tympani; on the latter it inoscu- 
lates with the stylo-mastoid branch of the posterior auricular artery, 
and with the Vidian artery. It gives off an auricular branch to the 
lining membrane of the external auditory meatus and outer surface 
of the drum of the ear. 

The inferior dental descends to the dental foramen, and enters 
the canal of the lower jaw in company with the inferior dental 
nerve. Opposite the bicuspid ‘teeth it divides into two branches, 
one of which is continued onwards within the bone as far as the 
symphysis, to supply the incisor teeth ; while the other, mental, 
escapes with the nerve at the mental foramen, and anastomoses with 
the inferior labial and submental branches of the facial. It supplies 
the alveoli and teeth of the lower jaw, sending small branches along 
the canals in their roots. At the inferior dental foramen, it gives 
off a mylo-hyoid branch, which accompanies the mylo-hyoid nerve, © 
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The middle meningeal is embraced at its origin by the two roots 
of the auriculo-temporal nerve; it ascends behind the temporo- 
maxillary articulation to the foramen spinosum in the spinous 
process of the sphenoid bone, and entering the cranium, divides into 
an anterior and a posterior branch, The anterior branch crosses the 
great ala of the sphenoid to the groove or canal in the anterior 
inferior angle uf the parietal bone, and divides into branches which 
ramify on the external surface of the dura mater, and anastomose 
with corresponding branches from the opposite side. The posterior 
branch crosses the squamous portion of the temporal bone, to the 
posterior part of the dura mater and cranium. 

The branches of the middle meningeal artery are distributed 
chiefly to the bones of the skull; in the middle fossa it sends a 
small petrosal branch through the hiatus Fallopii to the facial 
nerve, and branches to the Gasserian ganglion. 

The lesser meningeal is a small branch which ascends to the 
foramen ovale, and passes into the skull to be distributed to the 
Gasserian ganglion and dura mater, It gives off a twig to the nasal 
fossee and soft palate. 

The lesser meningeal is often derived fromthe middle, instead of 
from the internal maxillary directly ;—the tympanic‘also occasion- 
ally springs from the same trunk. 

The muscular branches are distributed, as their names imply, 
to the five muscles of the maxillary region; the deep temporal 
branches are two in number, anterior and posterior ; they inosculate 
with the middle and superficial temporal. The pterygoid branches 
are distributed to the two muscles of that name. The masseteric 
artery passes outwards, behind the tendon of the temporal muscle 
and over the sigmoid notch, to the masseter muscle. The buccal 
branch, arising opposite the anterior part of the pterygoid muscle, 
passes downwards with the buceal nerve to the buccinator muscle. 

t inosculates with the facial and transverse facial arteries. 

The superior dental or alveolar artery is given off from the 
internal maxillary, just as that vessel is about to make its turn 
inwards to reach the spheno-maxillary fossa. It descends on the 
tuberosity of the superior maxillary bone, and sends its branches 
through several small foramina to supply the posterior teeth of the 
upper jaw, and the antrum. The terminal branches are continued 
forwards on the alveolar process, to be distributed to the gums and 
sockets of the teeth. 

The infraorbital appears, from its size, to be the proper con- 
tinuation of the artery. It runs along the infraorbital canal with 
the superior maxillary nerve, sending branches upwards into the 
orbit, and downwards, through canals in the bone, to supply the — 
mucous membrane of the antrum and the teeth of the upper jaw, 
and emerges on the face at the infraorbital foramen. The branch 
which supplies the incisor teeth is the anterior dental artery; on 
the face the infraorbital inosculates with the facial and transverse 
facial arteries, 
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The pterygo-palatine is a small branch which passes backwards 
through the pterygo-palatine canal, and supplies the mucous mem- 
brane of the posterior part of the nares, upper part of the pharynx, 
Eustachian tube, and sphenoidal cells. 

The spheno-palatine, or posterior nasal, enters the superior 
meatus of the nose through the spheno-palatine foramen, in com- 
pany with the nasal filaments of Meckel’s ganglion, and divides into 
two branches ; one branch, arteria septt, is distributed to the mucous 
membrane of the septum, and inosculates in the anterior palatine 
canal with the terminal branch of the descending palatine ; the 
other supplies the mucous membrane of the lateral wall of the 
nares, antrum, and sphenoid and ethmoid cells. 

The descending palatine artery descends along the posterior 
palatine canal, in company with the palatine branches of Meckel’s 
ganglion, to the posterior palatine foramen ; it then bends forward, 
lying in a groove of the bone, and is distributed to the palate. 
While in the posterior palatine canal it sends several twigs back- 
wards through the small posterior palatine foramina to supply the 
soft palate ; anteriorly it gives off a branch, anterior palatine, which 
reaches the nares through the anterior palatine canal, and inosculates 
with the arteria septi. 

The Vidian or pterygoid branch passes backwards along the 
pterygoid canal with the nerve of the same name, and is distributed 
to the sheath of the nerve, the Eustachian tube, and mucous mem- 
brane of the upper part of the pharynx. 
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The internal carotid artery curves slightly outwards from the 
_ bifurcation of the common carotid, and ascends nearly perpendi- 
cularly by the side of the pharynx, to the carotid foramen in the 
_ petrous portion of the temporal bone. It next passes inwards, along 
the carotid canal, forwards by the side of the sella turcica, and 
_ upwards by the anterior clinoid process, where it pierces the dura 
mater, and divides into three terminal branches. The course of 
_ this artery is remarkable for the number of angular curves which it 
forms ; one or two of these flexures are sometimes seen in the cer- 
vical portion, near the base of the skull; and, by the side of the 
‘sella turcica, it resembles the italic letter s, placed horizontally. 

_ Relations.—In consideration of its connections, the artery is 
livisible into a cervical, petrous, cavernous, and cerebral portion. 


—— a 


Plan of the Relations of the Cervical Portion of the Internal 
Carotid Artery. 


In Front. 
Parotid gland, 
Stylo-glossus, 
Stylo-pharyngeus, 
Stylo-hyoid ligament, 
Glosso-pharyngeal nerve. 
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Internally. Externally. 
Pharynx, Internal jugular vein, 
Superior laryngeal nerve, Internal Glosso-pharyngeal, 
Tonsil, Carotid Artery. Pneumogastric, 
Ascending pharyngeal | Hypoglossal nerve. 

~ artery. 
Behind. 


Pharyngeal nerve, 
Superior laryngeal nerve, 
Superior cervical ganglion, 
Rectus anticus major. 


The PETROUS PORTION is separated from the bony wall of the 
carotid canal by a periosteal lining derived from the dura mater ; 
it is in relation with the carotid plexus, and is covered in by the 
Grasserian ganglion. 

The CAVERNOUS PORTION is situated in the cavernous sinus, and 
is in relation by its inner side with the lining membrane of the 
sinus, and by its outer side with the sixth nerve. 

The CEREBRAL PORTION of the artery is enclosed in a sheath of the 
arachnoid, and is in relation with the optic nerve. At its point of 
division it is situated in the fissure of Sylvius. 

- Branches.—The cervical portion of the internal carotid gives off 
no branches ; from the other portions are derived the following :— 


From the Petrous portion. Tympanic. 
Arterie receptaculi, 
Ophthalmic, 

Anterior cerebral, 
\ Middle cerebral or Sylvian, 
Posterior communicating, 
Anterior choroid. 


From the Cavernous portion. 


From the Cerebral portion. 


The TYMPANIC is a small branch given off in the carotid canal ; 
it enters the tympanum and inosculates with the tympanic branch 
of the internal maxillary, and with the stylo-mastoid artery. 

The ARTERLZ RECEPTACULI anterior and posterior are two small — 
branches given off in the cavernous sinus and distributed to the parts — 
contained in the sinus, to the Gasserian ganglion, and dura mater. 

The OPHTHALMIC ARTERY arises from the internal carotid, just 
as that vessel pierces the dura mater, and enters the orbit through 
the optic foramen, lying externally to the optic nerve. It then 
crosses the optic nerve to the inner wall of the orbit ; and runs | 
along the lower border of the superior oblique muscle, to the inner 
we of the eye, where it divides into two terminal branches, frontal — 
and nasal. 

Branches.—The branches of the ophthalmic artery, ten in num- 
ber, may be arranged into two groups : first, those distributed to the 
orbit and surrounding parts ; and, secondly, those which supply the 
muscles and globe of the eye. They are :— 
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Orbital Group. Ocular Group. 
Lachrymal, _ Muscular,—anterior ciliary, 
Supraorbital, Ciliary, short and long, 
Posterior ethmoidal, Arteria centralis retine. 
Anterior ethmoidal, 

Palpebral, 
Frontal, 
Nasal. 


The lachrymal is the first branch of the ophthalmic artery, and 
is usually given off immediately before that artery enters the optic 
foramen. It follows the course of the lachrymal nerve, above the 


Fic. 254.—Distribution 
of the ophthalmic 
artery. x1. Frontal 
- bone. 2. Crista galli. 
3. Cribriform plate. 
4. Lesser wing of 
_sphenoid. 5. Upper 
eyelid. 6. Eyeball. 
7. Lachrymal gland. 
: 8. Optic nerve. 9. 
External rectus mus- 
ele. 10,10. Cut ends 
of superior rectus. 
- x1, Origin of superior 
oblique. 11’. Pulley 
for its tendon. 11”. 
Insertion of tendon. 
12. Internal rectus. 
a. Internal carotid 
artery. 6, Ophthal- 
mic. ¢. Terminal 
branch dividing into 
(e) Nasal and (/) 
Frontal. d, Anterior 
. ethmeidal. g. Pal- 
pebral. i. Central 
artery of retina, i. 
' Supraorbital. ke 
Lachrymal. i’. Pal- 
pebral branch | of 
‘ lachrymal, (. Short 
ciliary. m. Long 
ciliary. ». Posterior 
ethmoidal. 


upper border of the external rectus muscle, and is distributed to the 

lachrymal gland. The small branches which escape from the gland 
_ supply the conjunctiva and upper eyelid. The lachrymal artery 
gives off a malar branch which passes through the malar bone into 
the temporal fossa, and inosculates with the deep temporal arteries, 
while some of its branches become subcutaneous on the cheek, and 
anastomose with the transverse facial. 

The supraorbital artery follows the course of the frontal nerve, 
resting on the levator palpebree muscle ; it passes through the supra- 
orbital foramen, and divides into a superficial and deep branch, 
which are distributed to the muscles and integument of the fore- 
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head, and tothe pericranium. At the supraorbital foramen it sends 
a branch inwards to the diploé. 

The ethmoidal arteries posterior and anterior pass through the 
internal orbital foramina, anil ans distributed to the falx cerebri and 
to the ethmoidal cells and nasal fossee. The latter accompanies the 
nasal nerve, and sends a branch to the frontal sinus. The branches 
distributed to the dura mater are called anterior meningeal. 

The palpebral arteries superior and inferior are given off from 
the ophthalmic, near the inner angle of the orbit ; they encircle the 
eyelids, forming a superior and an inferior arch near the borders of 
the lids, between the orbicularis palpebrarum and tarsal cartilage. 
At the outer angle of the eyelids, the superior palpebral inosculates 
with the orbital branch of the temporal artery. The inferior pal- 

ebral artery sends a branch to the caruncula lachrymalis and 
achrymal sac, 

The frontal artery, one of the terminal branches of the ophthal- 
mic, emerges from the orbit at its inner angle, and ascends along the 
middle of the forehead. It is distributed to the integument, muscles, 
and pericranium, and anastomoses with the supraorbital artery. 

The nasal artery, the other terminal branch of the ophthalmic, 
nek out of the orbit above the tendo oculi, and divides into two 

ranches ; one of which inosculates with the angular artery, while 
the other, dorsalis nasi, runs along the ridge of the nose, and is dis- 
tributed to the integument of that organ. The nasal artery sends a 
small branch to the lachrymal sac. 

The muscular branches, usually two in number, superior and 
inferior, supply the muscles of the orbit ; and at the anterior part of 
the globe of the eye give off the anterior ciliary arteries, which pierce 
the sclerotic near its margin of connection with the cornea, and are 
distributed to the iris. 

The ciliary arteries are divisible into three groups, short, long, 
and anterior. 

The short ciliary, from ten to fifteen in number, pierce the 
sclerotic around the entrance to the optic nerve, and supply the 
choroid coat and ciliary processes. The long ciliary, two in number, 
pierce the sclerotic at opposite sides of the globe of the eye, and 
pass forwards between it and the choroid to the iris, They form 
an arterial circle around the circumference of the iris by inosculat- 
ing with each other, and from this circle branches are given off 
which ramify in the substance of the iris, and form a second circle 
around the pupil. 

The arteria centralis retine pierces the optic nerve obliquely, 
about a quarter of an inch from the globe of the eye, and passes 
forwards in the centre of its cylinder to the retina, where it divides 
into branches, which ramify in the inner layer of that membrane. 
It supplies the retina and hyaloid membrane. In the foetus a small 
branch of this artery is seen to run through the centre of the vitreous 
humour to the posterior surface of the lens; it is, however, com- 
monly absent in the adult. “4 
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The ANTERIOR CEREBRAL ARTERY passes forwards in the great 
longitudinal fissure between the two hemispheres of the brain ; then 
curves backwards along the corpus callosum to its posterior extremity. 
Near its commencement it gives off medullary branches which 
pierce the anterior perforated space to be distributed to the anterior 
extremity of the caudate nucleus of the corpus striatum ; at its ter- 
mination it gives off a branch to the corpus callosum. The two 
anterior cerebral arteries are connected soon after their origin by a 
short anastomosing trunk, the anterior communicating artery. 

The MIDDLE CEREBRAL ARTERY, or Sylvian artery, larger 
than the preceding, passes outwards along the fissure of Sylvius, 
and divides into branches, which supply the anterior and middle 
lobes of the brain, and the island of Be It gives off medullary 
branches which pass through the substantia perforata to the back 
part of the caudate nucleus, the lenticular nucleus and neighbouring 
part of the thalamus opticus. 

The POSTERIOR COMMUNICATING ARTERY, variable in size, 
sometimes double, and sometimes altogether wanting, passes back- 
wards and inosculates with the posterior cerebral, a branch of the 
basilar artery. Occasionally it is so large as to take the place of the 
posterior cerebral artery. 

The ANTERIOR CHOROID is a small branch which is given off 
from the internal carotid, near the origin of the posterior communi- 
cating artery, and passes beneath the edge of the middle lobe of the 
brain to enter the descending cornu of the lateral ventricle. It is dis- 
tributed to the choroid plexus, and to the walls of the middle cornu. 

A more minute description of the arteries of the brain, their 
communications and distribution, will be given along with the de- 
scriptive anatomy of that organ in Part VI. of this work. 
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The subclavian artery on the right side arises from the innomi- 
nate artery, opposite the sterno-clavicular articulation ; on the left, 
from the arch of the aorta. The right is consequently shorter than 
the left, and situated nearer the anterior wall of the chest ; it is 
also somewhat greater in diameter, from being a branch of a branch, 
in place of a division from the main trunk. On both sides the artery 
terminates at the lower border of the first rib, being there continued 
into the axillary artery. 

The course of the subclavian artery is divisible, for the sake of 
precision and surgical observation, into three portions ; the scalenus 
-anticus forming the means of division. The first portion of the right 
and left arteries differs in its course and relations in correspondence 
with the dissimilarity of Srigin above referred to. The other two 
portions are alike on both sides, 

The first portion, on the right side, ascends obliquely outwards to 
the inner border of the scalenus anticus. On the deft side it ascends 
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perpendicularly to the inner border of that muscle. The second 
portion curves outwards behind the scalenus anticus ; the third por- 
tion passes downwards and outwards from the outer edge of the 
scalenus anticus to the lower border of the first rib, where it be- 
comes the axillary artery. . 


Plan of the Relations of the First Portion of the Right Subclavian 


; Artery. 
In Front. 

Skin, superficial fascia, * 
Matyas and deep fas- Behind and Beneath. 

cia, Pleura, 
Clavicular part of sterno- Recurrent laryngeal 

mastoid, Right nerve, 
Sterno-thyroid, Subclavian Artery. Sympathetic nerve, 
Sterno-hyoid, Longus colli muscle, 
Internal jugular vein, Transverse process of 
Vertebral vein, 7th cervical vertebra. 
Pneumogastric nerve, 


Phrenic nerve, - 
Cardiac nerves. 


Plan of the Relations of the th Portion of the Left Subclavian 
rtery. 


In Front. 


Sterno-thyroid and sterno-hyoid, 
Sterno-mastoid, 

Pleura, 

Internal jugular and vertebral veins, 
Innominate vein, 

Pneumogastric nerve, 

Cardiac nerves, 

Phrenic nerve. 


Inner Side. 


Left earn artery, Left Outer Side. 
Trachea Subcla 
CEsophagus, vian Artery. Pleura. 
Thoracic duct. | 
Behind. 
(Esophagus, 


Thoracic duct, : 
Inferior cervical ganglion, ; 
Longus colli, 

Vertebral column. 


Plan of the Relations of the Second Portion of the Subclavian Artery. 


In Front. j 


Skin and superficial fascia, 
Platysma and deep fascia, : 
Sterno- mastoid, : 
Scalenus anticus. 
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PLATE 22. 


DEEP DISSECTION OF HEAD AND NECK. 


Right common carotid (cut). 


. Right subclavian. 


Trachea. 


. Thyroid axis, 
. Vagus nerve, crossing subcla- | 


vian artery. 


. Subclavian artery, third part. 


Posterior scapular artery, aris- 
ing from third part of sub- 
clavian. 


. Supra-scapular artery. 

. Superficialis colli artery. 

. Posterior belly of omo-hyoid. 
Median nerve, branch of brach- | 


ial plexus. 


. Brachial plexus. 
. Scalenus anticus, with phrenic 


nerve lying on it. 


. Cervical plexus. 
. Upper part of internal jugular 


vein, 


. Upper part of internal carotid 


artery. 


. Superior cervical ganglion of 


sympathetic. 


. Upper part of vagus nerve. 
. Superior thyroid artery. 
. Hyo-glossus muscle covering 


lingual artery. 


. Sublingual gland. 
. Genio-hyoid muscle. 
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. Masseter, 


Mylo-hyoid muscle (turned 
down). 


Thyroid cartilage. 
. Sterno-hyoid muscle. 


Omo-hyoid muscle. 


. Inferior constrictor of pharynx. 
Cricoid cartilage, 

Crico-thyroid muscle. 

. Thyroid body. 

. Inferior thyroid artery. 

. Sternal origin of sterno-mas- 


toid. 


. Clavicular origin of  sterno- 


mastoid. 


. Clavicle. 

. Trapezius. 

. Scalenus medius. 

. Rectus capitis anticus major. 

. Stylo-hyoid muscle (turned 


back). 


. Temporal artery. 
. Internal maxillary artery. 


. Inferior dental nerve. 
18. 
. External pterygoid muscle. 
. Internal pterygoid muscle. 
. Temporal muscle (cut). 

. Zygomatic arch. 

. Buccinator. 


Lingual branch of 5th nerve. 


. Middle constrictor of pharynx. 
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Above. Subclavian Artery. Below. 
Brachial plexus. Second Portion. ay Pleura. 
| | 
Behind. 


Scalenus medius, 
First dorsal nerve. 


The third portion of the arterv is situated in the subclavian tri- 
angle, and is more superficiai tha’ ‘he rust 


Plan of the Relations of the Third Portion of the Subclavian 


Artery. 
Above. 
Brachial plexus, 
Omo-hyoid. 
In Front. 
Integumentand superficial 
fascia, 
Platysma and deep fascia, | gypclavian Artery. Behind. 
External jugular vein, Third Portion. Scalenus medius. 
Supraclavicular nerves, 
Suprascapular vessels, 
Clavicle, 
Subclavius. 
Below. 
First rib, 


Subclavian vein. 


Branches.—The branches of the subclavian artery are four, and 
sometimes five, in number. Three are given off by the jirst portion’ 
of the artery ; one, the superior intercostal, by the second portion ; 
when a fifth artery exists, it arises from the third portion, and is the 
posterior scapular. So frequent is the occurrence of this variation, 
That many anatomists consider it to be the normal condition. In a 
tabular form the branches are as follows :— 


Vertebral, 
Internal mammary, 
Inferior thyroid, ; 
Thyroid axis, 4 Suprascapular, or transversalis humeri, 
Transversalis colli. 
Superior intercostal,—Deep cervical. 


_ The VERTEBRAL ARTERY, the first and largest of the branches 
f the subclavian artery, arises from the posterior aspect of that 
unk ; it ascends through the foramina in the transverse processes 
of all the cervical vertebree, excepting the last ; then winds back- 
wards around the articulating process of the atlas; and, piercing 
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the dura mater, enters the skull through the foramen magnum. 
The two arteries unite at the lower border of the pons Varolii, to 
form the basilar artery. At its origin the artery is behind the in- 
ternal jugular vein, and as it ascends comes to be placed between the 
scalenus anticus and longus colli muscles; on the left side, it is 
crossed by the thoracic duct. In the foramina of the transverse pro- 
cesses of the vertebra the artery lies in front of the cervical nerves, 
and has the vertebral vein in front of it. The sub-occipital nerve 
passes out beneath it where it lies on the groove of the atlas. As it 
enters the cranium the vertebral artery is placed between the hypo- 
glossal nerve and the anterior root of the sabeoooipital nerve, beneath 
the first process of the ligamentum denticulatum ; it next winds 
round the medulla and lies between it and the basilar portion of 
the occipital bone. If the two arteries differ in size, the left is 
generally the larger. 

The basilar artery formed by the union of the two vertebrals is 
so named from its position at the base of the brain ; it runs forward 
in the groove on the midline of the pons Varolii, and at the anterior 
border of the pons divides into four terminal branches, two to each 


side. 
Branches,—The branches of the vertebral artery are the fol- 


lowing :— 


Lateral spinal, Anterior spinal, 
Muscular, or Sub-occipital, Posterior spinal, 
Posterior meningeal, Posterior inferior cerebellar. 


The lateral spinal branches enter the intervertebral foramina, 
and taking the course of the roots of the spinal nerves, reach the 
spinal canals, where each divides into two branches, one to be distri- 
buted to the spinal cord, snerinoans with the other spinal arteries, 
and the second branch passing to the body of the vertebra. 

The muscular or sub-occipital branches are distributed to the 
deep muscles of the neck, as the vertebral artery curves round the 
articular process of the atlas ; they anastomose with the deep cervical 
and occipital arteries. 

The posterior meningeal are one or two small branches which 
enter the cranium through the foramen magnum, to be distributed 
to the dura mater of the cerebellar fosse, and to the falx cerebelli. 

The anterior spinal is a small branch which unites with its fellow 
of the opposite side on the front of the medulla oblongata. The 
artery formed by the union of these two vessels descends along the 
anterior aspect of the ape cord, to which it distributes branches ; 
they anastomose with the other spinal arteries. 

he posterior spinal winds around the medulla oblongata to the 
posterior aspect of the cord, and descends on each side to the cauda 
equina. It communicates very freely with the spinal branches of 
the intercostal and lumbar arteries, and near its origin sends a branch 
upwards to the fourth ventricle. 

The posterior inferior cerebellar arteries wind around the 
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upper part of the medulla oblongata to the under surface of the 
cerebellum, to which they are distributed. They pass between the 
filaments of origin of the hypoglossal nerve in their course, and 
anastomose with the superior cerebellar arteries, 

The branches of the basilar artery are :-— 


Transverse, Superior cerebellar, Posterior cerebral. 


The transverse branches of the basilar artery supply the pons 
Varolii and adjacent parts of the brain. One of these branches, 


Fia. 255.—Circle of Willis. 
The arteries being sym- 
metrical have refer- 
ences on one side only. 
1. Vertebral arteries. 
2. Anterior spinal 
branches uniting to 
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3. Posterior spinal ar- 
tery. 4. Posterior men- 
ingeal. 5. Posterior in- 
ferior cerebellar. 6, 
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cerebral artery. 13. 
Anterior cerebral ar- 
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anterior cerebral. 16. 
Medullary branches of 
middle cerebral. 17. 
Medullary branches of 
posterior cerebral, 


larger than the rest, receives the name of anterior inferior cere- 
bellar artery ; it passes along the crus cerebelli to be distributed 
to the anterior border of the cerebellum, and anastomoses with the 
inferior cerebellar of the vertebral. Another small branch of the 
basilar is known as the auditory artery ; it accompanies the facial 
and auditory nerves into the meatus auditorius internus, and is 


distributed to the internal ear. 


The superior cerebellar arteries, two of the terminal branches 
of the basilar, wind around the crus cerebri on each side, lying in 


‘relation with the fourth nerve, and are distributed to the upper 


surface of the cerebellum, inosculating with the inferior cerebellar. 
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The posterior cerebral arteries, the other two terminal branches 
of the basilar, wind around the crus cerebri at each side, and are 
distributed to the posterior lobes of the cerebrum. They are sepa- 
rated from the superior cerebellar arteries near their origin, by the 
third pair of nerves, and are in close relation with the fourth pair 
in their course around the crura cerebri. Anteriorly, near their 
origin, they give off a tuft of small medullary vessels which enter 
the locus perforatus to supply the optic thalamus and corpora quad- 
rigemina. They receive the posterior communicating arteries from 
the internal carotid, and send a branch called posterior choroid, to 
the velum interpositum and choroid plexus. 

The communications established one the anterior cerebral 
arteries in front, and the internal carotids and posterior cerebral 
arteries behind, by the communicating arteries, constitute the circle 
of Willis. This remarkable vascular communication at the base of 
the brain is formed by the anterior communicating branch, anterior 
cerebrals, and internal carotid arteries in front, and by the posterior 
communicating, posterior cerebrals, and basilar artery behind. 

A more full description of the arteries of the brain will be found 
in Part VI. 

The INTERNAL MAMMARY ARTERY arises from the under side 
of the subclavian, and passes down behind the subclavian vein to 
the cartilage of the first rib. It then descends by the side of the 
sternum, resting on the cartilages of the ribs, to the level of the 
sixth intercostal space, where it divides into two terminal branches, 
superior epigastric and musculo-phrenic. At its origin the artery is 
covered by the internal jugular and subclavian veins, and as it enters 
the chest it is crossed by the phrenic nerve ; it then gets under cover 
of the pleura, and lower down lies between the triangularis sterni 
and internal intercostal muscles. 

The branches of the internal mammary are— 


Comes nervi phrenici, Anterior intercostal, 
Mediastinal, Perforating, 
Pericardiac, Musculo-phrenic, 
Thymic, a Superior epigastric, 


The comes nervi phrenici, a long and slender branch given off 
by the artery as it enters the chest, descends with the phrenic nerve 
between the pleura and pericardium to the diaphragm, to which it- 
is distributed, inosculating with the musculo-phrenic and abdominal — 
phrenic arteries. 

The mediastinal, pericardiac, and thymic branches are small 
vessels distributed to the anterior mediastinum, pericardium, and 
thymus gland, Some sternal branches are sent to supply the ster 
num and triangularis sterni muscle, : 

The anterior intercostals supply the intercostal muscles of the 
front of the chest, and inosculate with the aortic intercostals ; 
each space there are two arteries which either arise separately 
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by common trunks and run along the borders of the rib. Besides 
supplying the intercostal muscles, they send branches to the pectoral 
muscles and mammary gland. 

The perforating arteries pass forward to the front of the chest 
through the first six intercostal spaces ; they then turn outwards, 
and after giving some branches to the front of the sternum, are dis- 
tributed to the pectoral muscles and mammary gland. Those intended 
for the mammary gland are of larger size than the rest. 

The musculo-phrenic artery, proceeding from the internal mam- 
mary at the interspace between the sixth and seventh ribs, passes 
downwards and outwards over the cartilages of the false ribs to the 
last intercostal space. It pierces the diaphragm at the attachment 
of that muscle to the eighth rib, and sends branches to its muscular 
structure, and others to the intercostal spaces of the false ribs which 
form the anterior intercostal arteries of those spaces, and are dis- 
tributed in the same way as those above described. 

The superior epigastric artery descends in the sheath of the 
rectus muscle, and gives off branches which are distributed to the 
muscles of the abdominal wall. It anastomoses with the deep 
epigastric, a branch of the external iliac. 

he mammary arteries are remarkable for the number of their 
inosculations, and for the distant parts of the arterial system which 
they serve to connect. They anastomose with each other, and their 
inosculations, with the thoracic aorta, encircle the thorax. On the 
parietes of this cavity their branches connect the axillary and sub- 
clavian arteries : on the diaphragm they form a link in the chain 
of inosculations between the subclavian artery and abdominal aorta ; 
and in the parietes of the abdomen they form an anastomosis most 
remarkable for the distance between those vessels which it serves 
to connect—namely, the arteries of the superior and inferior 
extremities. 

The THYROID AXIS is a short trunk which arises from the front 
of the subclavian close to the inner border of the anterior scalenus, 
and divides almost immediately into three branches, inferior thyroid, 

-supra-scapular, and transversalis colli. 
he INFERIOR THYROID ARTERY ascends obliquely in a ser- 
_pentine course behind the sheath of the carotid vessels, and in front 
of the longus colli, to the inferior and posterior part of the thyroid 
gland, to which it is distributed. It is in relation with the middle 
cervical ganglion of: the sympathetic, which lies in front of it. 
__ It gives off the following branches :— 


Inferior laryngeal, Ascending cervical, 
; Tracheal, Glandular, 
a (Esophageal. Muscular. 


e The inferior laryngeal accompanies the recurrent laryngeal nerve 
to the larynx and is distributed to the muscles and mucous mem- 
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The tracheal and cesophageal branches ramify on the trachea 
and cesophagus. ' 

The ascending cervical, a branch of the inferior thyroid, 
ascends upon the anterior tubercles of the transverse processes 
of the cervical vertebrae, lying in the groove between the scalenus 
anticus and rectus anticus major. It is distributed to the deep 
muscles and glands of the neck, and sends branches through the 
intervertebral foramina to supply the spinal cord and its membranes. 

The glandular branches pass to the thyroid body and anastomose 
with the branches of the superior thyroid artery. 

The muscular branches supply the scalenus anticus, longus colli, 
and depressor muscles of the hyoid bone. 

The SUPRA-SCAPULAR or TRANSVERSALIS HUMERI ARTERY 
passes obliquely outwards behind the clavicle, and over the ligament 
of the supra-scapular notch, to the 
supra-spinous fossa. It crosses in 
its course the scalenus anticus mus- 
cle, phrenic nerve, and subclavian 
artery ; is distributed to the mus- 
cles of the dorsum of the scapula, 
and inosculates with the posterior 
scapular, and beneath the acromion 
process with the dorsal branch of 
the subscapular artery. At the 
supra-scapular notch it sends a 
large branch outwards, which pierces 
the trapezius muscle, and becomes — 
cutaneous at the tip of the shoulder 
(acromial). It gives a number of 
small branches to the capsule of 
the shoulder-joint. The supra-— 
Fic. 256.—View of the branches of the Scapular artery sometimes arises” 

viens aubclavian rte. Ls ge directly from the subclavian. 

Babblevian, "§ Internal mamntaady, The TRANSVERSALIS COLLI 

5. Vertebral. 6. Thyroid axis, 7. ARTERY passes transversely across 

{nferior thyroid. Ascending cer- the subclavian triangle at the root 

Biinei-boapular rr. Common trunk Of the neck, to the anterior border 

dividing into superior intercostaland of the levator anguli scapula, 

deep cervical. where it divides into two terminal 
branches, the superficial cervical and posterior scapular. In its course 
it lies above the supra-scapular artery, and crosses the scaleni muscles" 
and brachial plexus of nerves, often passing between the latter. At 
its bifurcation it is covered in by the edge of the trapezius. 

The superficial cervical artery, its ascending branch, passes 
upwards under cover of the anterior border of the trapezius, and is: 
wena pcos to the superficial muscles of the neck and deep cervical 
glands, 4 

The posterior scapular artery, the proper continuation of the 
transversalis colli, passes backwards to the superior angle of thé 
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scapula, and then descends along the posterior border of that bone 
to its inferior angle, where it inosculates with the subscapular artery. 
In its course it lies under cover of the levator anguli scapule and 
rhomboidei muscles, distributes branches to them and neighbouring 
muscles, and inosculates with the arteries of the scapula and branches 
of the intercostal arteries. 

The superficial cervical and posterior scapular artery sometimes 
arise separately, the former from the thyroid axis, the latter from 
the third portion of the subclavian. By means of its numerous 
inosculations the transversalis colli artery maintains an important 
anastomotic communication between the branches of the external 
earotid, subclavian, and axillary arteries. 

The SUPERIOR INTERCOSTAL ARTERY arises from the upper 
and back part of the subclavian artery behind the scalenus anticus, 
and, descending in front of the necks of the first. two-ribs, sends 
intercostal branches to the first two intercostal spaces, and dorsal 
branches to the muscles and integument of the back. The artery 
lies behind the pleura, to the outer side of the sympathetic nerve, 
and in the second intercostal space inosculates with the first aortie 
intercostal. It gives off the deep cervical artery. 

The deep cervical (cervicalis profunda) artery arises by a 
common trunk with the preceding, or, more properly, is a branch of 
the superior intercostal, corresponding with the posterior branch 
of the other intercostal arteries. It passes backwards between the 
transverse processes of the seventh cervical and first dorsal vertebra, 
and ascends the back part of the neck, between the complexus and 
semispinalis colli muscle. It inosculates with the princeps cervicis 
of the occipital artery, and with branches of the vertebral. 

Varieties of the Subclavian Arteries.— Varieties in these 
arteries are rare ; that which most frequently occurs is the origin 
of the right subclavian from the left extremity of the arch of the 
aorta, below the left subclavian artery. The vessel, in this case, 
curves behind the cesophagus and right carotid artery, and some- 
times between the cesophagus and trachea, to the upper border of 
the first rib on the right side of the chest, where it assumes its 

ordinary course. Occasionally the left carotid and subclavian arise 

by a common trunk, as well as those on the right, so that there are 

_ two innominate arteries, and in rare cases the four branches all arise 

‘separately from the aorta, the right subclavian, however, retaining 

its normal position. Varieties in the branches of the subclavian are 

not unfrequent ; the most interesting is the origin of the. left ver- 
tebral from the arch of the aorta. 


AXILLARY ARTERY. 


The axillary artery passes outwards and downwards with a gentle 
curve through the axillary space from the lower border of the first 

_ Trib to the lower border of the tendons of the latissimus dorsi and 
_ teres major, where it becomes the brachial. For convenience of 
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description it is divided into three parts: the first part extends from 
the lower border of the first rib to the upper border of the pectoralis 
minor ; the second part lies behind the pectoralis minor, and extends 
from the upper to the lower border of that muscle ; the third part 
extends from the lower border of the pectoralis minor to the lower 
border of the tendons of the latissimus dorsi and teres major. 


Plan of the Relations of the First Part of the Axillary Artery. 


In Front. 
Pectoralis major, 
Costo-coracoid membrane, 
Acromial thoracic and cephalic veins, 
Subclavius muscle. 


Outer Side. Axillary Artery. Inner Side. 


Brachial plexus. First Part. Axillary vein. 
Behind. 


First intercostal space, 
Serratus magnus, 
Posterior thoracic nerve. 


Plan of the Relations of the Second Part of the Axillary Artery. 


In Front. 
Pectoralis major, 
Pectoralis minor. 


Outer Side. Axillary Artery. Inner Side. 
Outer cord of plexus. Second Part. Inner cord of plexus, 
Axillary vein. 
Behind. 
Subscapularis, 


Posterior cord of plexus. 


Plan of the Relations of the Third Part of the Axillary Artery. 


In Front. 
Integument and fascia, 
Pectoralis major, 
Inner head of median nerve. 
pad i Inner Side, 
ener i Inner head of median, 
Outer head of median, Axillary Artery. | Internal cutaneous, 


External cutaneous he. Lesser internal cutaneous. | 
Coraco-brachialis. — runes _ | Ulnar, " 
Axillary vein. 


Behind. 
Subscapularis, 
Musculo-spiral nerve, 
Circumflex nerve, 
Tendons of latissimus and teres major. 


_Mnaining branches below the lower border of the subscapularis. 
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* Branches.—The branches of the axillary artery are seven in 


number :— 
From first part. ; 


From second part. : 


Superior thoracic, 
Acromial thoracic. 
Inferior or long thoracic, 
Alar thoracic. 
Subscapular, 

From third part. + Anterior circumflex, 
Posterior circumflex. 


The superior thoracic and acromial thoracic are found in the 
triangular space above the pectoralis minor ; the inferior thoracie 


Fi@. 257.—Axillary and brachial artery, 
with their branches. 1. Deltoid. 2. Bi- 
ceps. 3. Tendinous process given off 
from the tendon of the biceps to the 
deep fascia of the forearm ; this process 
separates the median basilic vein from 
the brachial artery. 4. Outer border of 
the brachialis anticus. 5. Supinator 
longus. 6. Coraco-brachialis. 7. Middle 
portion of the triceps. 8. Itsinner head, 
g. Axillary artery. 10. Brachial artery ; 
—a dark bar marks the limit between 
these two vessels. 11. Acromial thoracic 
artery dividing into its three branches ; 
the figure rests on the coracoid process. 
12. The superior and long thoracic ar- 
teries. 13. Serratus magnus muscle. 
14. Subscapular artery. The posterior 
circumflex and alar thoracic branches 
are seen in the figure between the in- 
ferior thoracic and subscapular. The 
anterior circumflex is observed between 
the two heads of the biceps, crossing the 
neck of the humerus. 15. Superior pro- 
funda. 16. Inferior profunda. 17. Anas- 
tomotica magna inosculating inferiorly 
with the anterior ulnar recurrent. 18. 
Termination of the superior profunda, 
inosculating with the radial recurrent 
in the interspace between the brachialis 
anticus and supinator longus. 


and alar thoracic below the pectoralis minor; and the three re- 


_ The superior thoracic (short thoracic), the highest of the branches 
of the axillary, and sometimes derived from the next, passes inwards 


_ to the chest in front of the pectoralis minor muscle, and is distri- 
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buted to the pectoral muscles and walls of the chest. It anastomoses 
with the intercostal and mammary arteries. : 

The acromial thoracic (thoracic axis) is a short trunk which 
- proceeds from the axillary in the space above the pectoralis minor 
muscle, and divides into four sets of branches : pectoral, which are 
distributed to the pectoral muscles, serratus magnus, and mammary 
gland ; acromial, which pass outwards to the acromion, and inoscu- 
late with branches of the supra-scapular artery ; descending (thoracica 
Seeing a single branch, which follows the interspace between 
the deltoid and pectoralis major muscle, and is in relation with the 
cephalic vein ; and one or more clavicular branches which pass to the 
subclavius muscle and supply it. 

The inferior or long thoracic (external mammary) descends 
along the lower border of the pectoralis minor to the side of the 
chest. It is distribyted to the pectoralis major and minor, serratus 
magnus, and mammar aaa ; inosculating with the superior 
thoracic, intercostal, and mammary arteries. 

The alar thoracic is a small branch distributed to the plexus of 
nerves and glands in the axilla, It is frequently wanting, its place 
being supplied by a branch derived from one of the other thoracic 
branches. 

The subscapular artery, the largest of the branches of the 
axillary, runs along the lower border of the subscapular muscle, to 
the inferior angle of the scapula, where it inosculates with the 
posterior scapular, a branch from the subclavian. It supplies the 
muscles of the under surface and inferior border of the scapula, and 
the side of the chest. At about an inch and a half from the axillary, 
it gives off a large branch, the dorsalis scapule, which passes back- 
wards through the triangular space bountied by the teres minor, 
teres major, and scapular head of the triceps, and beneath the 
infra-spinatus muscle to the dorsum of the scapula, where it is dis- 
tributed, inosculating with the supra-scapular and posterior scapular 
arteries. 

The circumflex arteries wind around the neck of the humerus. 
The anterior, very small, passes beneath the coraco-brachialis and 
short head of the biceps, and sends a branch upwards along the 
bicipital groove to supply the shoulder-joint ; it then passes be- 
neath the deltoid, and distributes branches to that muscle, which 
anastomose with the posterior circumflex and acromial thoracic 
arteries. 

The posterior cireumflex, of larger size, passes backwards through 
the quadrangular space bounded by the teres minor and major, the 
scapular head of the triceps, and humerus, and is distributed to the 
deltoid muscle and shoulder-joint ; it anastomoses with the anterior — 
circumflex, subscapular, acromial thoracic, and superior profunda 
arteries. Sometimes this artery is a branch of the superior profunda — 
of the brachial; it then ascends behind the tendon of the teres — 
major, and is distributed to the deltoid without passing through — 
the quadrangular space. 


a 
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Varieties of the Axillary Artery.—The most frequent pecu- 
liarity of this kind is the division of the vessel into two trunks of 
equal size : a muscular trunk, which gives off some of the ordinary 
axillary branches and supplies the upper arm, and a continued 
trunk which represents the foaelial artery. The next most frequent 
variety is the high division of the radial which passes down the arm 
by the side of the brachial artery, and at the elbow takes its usual 
position, and is continued to its ordinary distribution in the hand. 
Sometimes there is a high division of the ulnar, that artery being 
given off in the axilla; at the elbow it passes superficially to the 
muscles attached to the internal condyle, and may in life be seen 
and felt pulsating immediately beneath the deep fascia. 


BRACHIAL ARTERY. 


The brachial artery passes down the inner side of the arm, from 
the lower border of the tendons of the latissimus dorsi and teres 
major, to a point opposite the neck of the radius, where it divides 
into the radial and ulnar artery. 


Plan of the Relations of the Brachial Artery. 


In Front. 


Integument and fasciz, 
Median nerve, 
Median-basilic vein, 
Bicipital fascia. 


Inner Side. ; : 
Internal cutaneous nerve, Outer Side. 
Ulnar nerve, Brachial Artery. Median nerve (above), 
_ Median nerve (below), Coraco-brachialis, 
_ Basilic vein. Biceps. 
Behind. 
Triceps, 
Musculo-spiral nerve, 
Superior profunda artery, 
Coraco-brachialis, 
Ue Brachialis anticus. 
_ The branches of the brachial artery are the— 
= 7 pe profunda, Anastomotica magna, 
Inferior profunda, Muscular and nutrient. 


The superior profunda arises opposite the lower border of the 
tendon of the latissimus dorsi, and winds around the humerus in 
_ the musculo-spiral groove, between the triceps and the bone, to the 
_ Space between the brachialis anticus and supinator longus, where 
_ it inosculates with the radial recurrent artery. It accompanies the 
_ musculo-spiral nerve. In its course it gives off the posterior articular 
a: which descends to the elbow-joint, and a more superficial 
branch, which descends by the side of the external intermuscular 


a 
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septum and inosculates with the posterior interosseous recurrent 
artery. The inferior muscular branches of the superior profunda 
inosculate with the inferior profunda, anastomotica magna, and 
ulnar recurrent. This artery supplies the coraco-brachialis, deltoid, 
triceps, brachialis anticus, and the muscles attached to the external 
condyle and condylar ridge. 

The inferior profunda arises from about the middle of the 
brachial artery, and descends with the ulnar nerve to the space © 
between the inner condyle and olecranon, where it inosculates with 
the posterior ulnar recurrent. It also gives a branch to the front 
of the internal condyle, which anastomoses with the anterior ulnar 
recurrent and anastomotica magna. In its course it pierces the in- 
ternal intermuscular septum from before backwards. 

The anastomotica magna is given off nearly at right angles from 
the brachial, at about two inches above the joint. It passes directly 
inwards upon the brachialis anticus muscle, pierces the internal 
intermuscular septum, and winds around the humerus to inosculate 
with the superior profunda. On the brachialis anticus it divides 
into two branches, which inosculate with the anterior and posterior 
ulnar recurrent arteries, and with the inferior profunda, 

The muscular branches are distributed to the. muscles in the 
course of the artery, namely, coraco-brachialis, biceps, deltoid, 
brachialis anticus, and triceps. 

The nutrient branch is given off at about the middle of the 
arm, and passes into the medullary foramen near the insertion of 
the coraco-brachialis muscle. 

Varieties of the Brachial Artery.—The most frequent pecu- 
liarity in the distribution of branches from this artery is the high 
division of the radial, which arises generally from about the upper 
third of the brachial artery, and descends to its normal position at 
the bend of the elbow. The ulnar artery sometimes arises from the 
brachial at about two inches above the elbow, and pursues either a 
superficial or deep course to the wrist ; and in some instances the 
interosseous artery arises from the brachial a little above the bend 
of the elbow. The two profunda arteries occasionally arise by a 
common trunk, or there may be two superior profunde. Fre- 
quently a small branch is given off close to the origin of the 
superior profunda, or is derived from that vessel; it descends over 
the median nerve, supplies the biceps, and unites with the radial, 
or (less frequently) with the ulnar. It is called vas aberrans, and 
sometimes replaces the brachial itself. 


BEND OF THE ELBOW. 


At the bend of the elbow the brachial artery terminates by 
dividing into radial and ulnar ; it here lies deeply in a triangular 
space which is sometimes called the antecubital fossa. This space is” 
bounded above by an imaginary line drawn across the arm about two 
inches above the condyles, on the inner side by the pronator radii 
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teres, and on the owter side by the supinator longus; its apew is 
situated below, at the point where the pronator teres and supinator 
longus come in contact. The floor is formed by the lower part of 
the brachialis anticus, and the oblique fibres of the supinator brevis. 
The contents of the space, enumerated from within outwards, are 
the median nerve, brachial artery, and the tendon of the biceps. 
By displacing the supinator longus a little to the outer side, the 
musculo-spiral nerve and superior profunda artery can be brought 
into view ; the former here divides into radial and posterior inter- 
osseous nerves, and the latter anastomoses with the radial recurrent 
artery, but neither the nerve nor the artery are, strictly speaking, 
contents of the triangle. 


RADIAL ARTERY. 


The radial artery, one of the divisions of the brachial, appears, 
from its direction, to be the continuation of that trunk. It runs 
along the radial side of the forearm, from the bend of the elbow to 
the wrist ; it then turns backwards around the base of the thumb, 
beneath its extensor tendons, and passes between the two heads of 
the first dorsal interosseous muscle, into the palm of the hand. It 
next crosses the metacarpal bones to the ulnar side of the hand, 
forming the deep palmar arch, and terminates by inosculating with 
the deep branch of the ulnar artery. 

Relations.—In the upper half of its course, the radial artery is 
situated between the supinator longus muscle, by which it is slightly 
overlapped, and the pronator radii teres ; in the lower half between 
the tendons of the supinator longus and flexor carpi radialis. 


Plan of the Relations of the Radial Artery in the Forearm. 


In Front. 
Integument and fasciz, 
Supinator longus. 
: Outer Side. 
Inner Side. Supinator longus, 
Pronator radii teres, Radial Artery. Radial nerve (middle 
Flexor carpi radialis, third). 


| J Behind. 


Tendon of biceps, 
Supinator brevis, 

Pronator radii teres, 
Flexor sublimis digitorum, 
Flexor longus pollicis, 
Pronator quadratus, 


ae - Radius. 


__ At the wrist it winds round the outer side of the carpus, and lies 


; 
; 


- imsuccession on the external lateralligament, scaphoid, and trapezium, 
and is covered by the extensor tendons of the thumb, subcutaneous 
veins, and some twigs of the radial nerve. 
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In the hand it rests on the bases of the metacarpal bones and the 
interossei muscles, and is covered by the flexor tendons, flexor longus 
pollicis, lumbricales, opponens minimi digiti, flexor brevis minimi 
digiti, and flexor brevis pollicis. It is accompanied by the deep 
ulnar nerve. . 

The branches of the radial artery may be arranged into three 
groups, corresponding with the three regions—forearm, wrist, and 
hand ; they are— 


Forearm. 
Radial recurrent, Muscular. 
Wrist. 
Superficialis vole, Metacarpal, 
Anterior carpal, - Dorsales pollicis, 
Posterior carpal, Dorsalis indicis. 
Hand. 
Princeps pollicis, Interosseous, 
Radialis indicis, Perforating, 
Recurrent. 


The radial recurrent branch is given off immediately below the 
elbow ; it ascends in the space between the supinator longus and 
brachialis anticus, sends branches to the muscles arising from the 
external condyle, and inosculates with the terminal branches of the 
superior profunda. 

The muscular branches are distributed to the muscles of the 
radial border of the forearm. 

The superficialis vole is given off by the radial artery while at 
the wrist. It passes between the fibres of the abductor pollicis 
muscle, and inosculates with the termination of the ulnar artery, 
completing the superficial palmar arch. This artery is variable in 
size, being sometimes as large as the continuation of the radial, at 
other times a mere muscular twig, or entirely wanting; when of 
large size it supplies the palmar side of the thumb and radial side 
of the index finger. : 

The anterior carpal passes inwards along the lower border of 
the pronator quadratus, and forms an arch by inosculating with the — 
anterior carpal branch of the ulnar artery. From this arch twigs — 
are given off to supply the wrist-joint. . 

The posterior carpal arises from the radial artery beneath the 
extensor tendons of the thumb ; it crosses the carpus transversely, — 
and inosculates with the posterior carpal branch of the ulnar artery. — 
Superiorly it inosculates with the termination of the anterior inter- — 
osseous artery ; inferiorly it gives off dorsal interosseous branches, 
which anastomose with the perforating branches of the deep palmar 
arch, and run forward upon the dorsal interosseous muscles of the 
third and fourth metacarpal spaces. 

The metacarpal or first dorsal interosseous branch often arises 
in common with the posterior carpal ; it runs forward to the meta~ 


carpal space between the index and middle finger. 
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At the cleft of 


the fingers it inosculates with the palmar digital artery, and gives 


off dorsal collateral branches, 


It is joined by a perforating branch 


from the deep palmar arch which reaches it by passing between the 


heads of the second dor- 
sal interosseous muscle, 

The dorsales polli- 
cis are two small 
branches which run 
along the sides of the 
dorsal aspect of the 
thumb. 

The dorsalis indicis 
is a very small branch 
which runs along the 
radial border of the 
metacarpal bone and 
phalanges of the in- 
dex finger. 

The princeps polli- 
cis (arteria magna pol- 
licis), the great artery 
of the thumb, passes 


along the metacarpal 


bone of the thumb, 
between the first dor- 
sal interosseous (ab- 


‘ductor indicis) and 


flexor brevis pollicis to 
the base of the first pha- 


-lanx; and, between the 


two heads of the latter 
muscle, in the groove of 
the tendon of the flexor 


longus, it divides into 


two collateral branches 


_ for the palmar borders 


‘of the thumb. 
The radialis indi- 


cis, the digital branch 

of the radial side of the index finger, is directed inwards, between 
_ the first dorsal interosseous muscle and flexor brevis and adductor 
_ pollicis, to the side of the finger, along which it runs, forming 
its radial collateral artery, and anastomosing with the digital 


branch from the superficial arch. 


Fic. 258.— Arteries 
of the forearm. 
1. Biceps. 2. Inner” 
condyle of humer- 
us with the hu- 
meral origin of 
the pronator radii 
teres and flexor 
carpi radialis di- 
vided across. 3. 
Deep portion of 
pronator radii ter- 
es. 4. Supinator 
longus, 5. Flexor 
longus pollicis. 6. 
Pronator quadra- 
tus. 7. Flexor pro- 
fundusdigitorum. 
8. Flexor carpi ul- 
naris. 9. Annular 
ligament with the 
tendons passing 
beneath it into the 
palm of the hand ; 
the figureis placed 
on the tendon of 
the palmaris lon- 
gus, divided close 
to its insertion. 
to. Brachialartery, 
11. Anastomotica 
magna, 12. Radial 
artery. 13. Radial 
recurrent. 14. Su- 
perficialis vole. 
15. Ulnar artery. 
16. Superficial pal- 
mar arch. 17. 
Princeps pollicis 
and radialis indi- 
cis. 18. Posterior 
ulnar recurrent. 
1g. Anterior inter- 
osseous, 20. Poste- 
rior interosseous, 
passing through 
the interosseous 
membrane, 


Near its origin it gives off a 


small branch (more frequently. a direct branch of the radial), which 
- inosculates with the superficial. palmar arch, and often also effects a 


communication with.the artery of the thumb. 
_ The palmar interosseous, three or four in number, are branches 
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of the deep palmar arch ; they pass forward upon the interosseous 
muscles, and inosculate with the digital branches of the superficial 
arch, opposite the heads of the metacarpal bones. 

The perforating branches, three in number, pass directly back- 
wards between the heads of the dorsal interosseous muscles, and 
inosculate with the dorsal interosseous arteries. 

The recurrent branches of the deep palmar arch pass upwards in 
front of the wrist-joint, and inosculate with the arterial arch formed 
by the anterior carpal arteries. 


ULNAR ARTERY. 


The ulnar artery, the other and larger division of the brachial, 
crosses the forearm obliquely, to the commencement of its middle 
third ; it then runs down the ulnar side of the forearm to the wrist, 
crosses the annular ligament into the hand, and forms the superficial - 
a ad arch which terminates by inosculating with the superficialis 
vole. 

Relations.—-In the upper or oblique portion of its course it lies 
upon the brachialis anticus and flexor profundus digitorum, and is 
covered in by the superficial layer of muscles of the forearm and 
median nerve. In the second part of its course, it is placed upon the ~ 
flexor profundus and pronator quadratus, lying between the flexor 
carpi ulnaris and flexor sublimis digitorum. While crossing the 
annular ligament it is protected from injury by a strong tendinous 
arch, thrown over it from the pisiform bone ; and in the palm it 
rests on the origin of the muscles of the little finger, and the tendons 
of the flexor sublimis, being covered in by the palmaris brevis muscle 
and palmar fascia. It is accompanied in its course by the ven 
comites, and is in relation with the ulnar nerve for the lower two- — 
thirds of its extent, the nerve lying to its ulnar side. 


\ 


Plan of the Relations of the Ulnar Artery. 


In Front. 


Superficial and deep fascia, 
_ Superficial layer of flexor muscles, 
Median nerve. 


In the Hand. 


Tendinous arch from the pisiform bone, 
Palmaris brevis muscle, 
77 Palmar fascia. 
Inner Side. 


Flexor carpi ulnaris, ay Outer Side. 
Ulnar nerve (lower two- Ulnar Artery. Flexor sublimis digi- 
thirds), vi ay oe torum, 
Behind. 
Brachialis anticus, 
Flexor profundus digitorum, 


Pronator quadratus. 


PLATE 28. 


PALM AND BACK OF THE HAND. 


Fics. 1 AND 2. Fic. 3. 


A. Radial artery. 
B. Median nerve. 
C. Ulnar artery. 

D. Annular ligament. 


> 


Extensor communis digitorum. 
Posterior annular ligament. 
Radial nerve. 

Ulnar nerve. 

Radial artery. 
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E. Ulnar nerve. 


F. Insertion of flexor carpi ulnaris. | FF, Extensor carpi radialis brevior. 

@Pisiform bone. G. Extensor carpi radialis longior. 
Abductor minimi digiti. | H. Extensor secundiinternodii pollicis, 
Tendon of flexor carpi radialis. | I. Extensor primi internodii pollicis. 
Abductor pollicis. K. Extensor minimi digiti. 


H. 

z= 

K. 

L. Flexor brevis minimi digiti. 

M. Flexor brevis pollicis. 

O. Lumbricales. 
P. Flexor tendons. : 
Q. Tendon of flexor longus pollicis. 
R. Supinator longus, 

S. Flexor sublimis digitorum. 

z: 


Flexor carpi ulnaris. 
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In the Hand. 


Annular ligament, 
Origin of muscles of little finger, 
Tendons of the flexor sublimis digitorum, 
Divisions of the median and ulnar nerves. 


The branches of the ulnar artery may be arranged, like those of 
the radial, into three groups :— 


Anterior ulnar recurrent, 
Posterior ulnar recurrent, 


Forearm, Interosseous, / ate det interosseous, 
osterlor interosseous, 
Muscular. 
Anterior carpal, 
Wrist, Posterior carpal, Swed Communicating, 
Metacarpal. wm) Digital. 


The anterior ulnar recurrent, arising immediately below the 
elbow, ascends in front of the joint between the pronator radii teres 
and brachialis anticus; it distributes branches to the adjacent 
muscles, and inosculates with the anastomotica magna and infe- 
rior profunda. The two recurrent arteries frequently arise by a 
common trunk. 

The posterior ulnar recurrent, larger than the preceding, arises 
‘immediately below the elbow-joint, and passes backwards, beneath 
the origin of the superficial layer of muscles; it then ascends be- 
tween the two heads of the flexor carpi ulnaris, lying beneath the 
ulnar nerve, and inosculates with the inferior profunda, anastomotica 
magna, and interosseous recurrent. 

_ The INTEROSSEOUS ARTERY is a short trunk which arises from 
the ulnar, opposite the bicipital tuberosity of the radius, and passes 
backwards to the interosseous membrane, where it divides into the 
anterior and posterior interosseous artery. 
_ The anterior interosseous passes down the forearm upon the 
interosseous membrane, in company with the anterior interosseous 
nerve, between the flexor. profundus digitorum and flexor longus 
pollicis, and behind the pronator quadratus ; it then passes through 
an opening in the interosseous membrane to the back of the wrist, 
where it inosculates with the posterior carpal branches of the radial 
and ulnar. The anterior interosseous artery gives off several mus- 
cular branches ; nutrient branches to the radius and ulna; a com- 
panion branch to the median nerve (arteria comes nervi mediani) ; 
und at the upper border of the pronator quadratus, a small branch, 
which descends behind that muscle to inosculate with the anterior 
carpal arteries. The median artery is sometimes of large size, and 
Occasionally assists in forming the superficial palmar arch. 
_ The posterior interosseous artery passes backwards through an 
Opening between the upper part of the interosseous membrane and 
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the oblique ligament, and descends between the superficial and deep 
layer of muscles of the forearm to the back of the wrist, where 
it inosculates with the anterior interosseous and posterior carpal 
branches of the radial and ulnar. At its upper part it gives off a 
recurrent branch, posterior interosseous recurrent, which re- | 
turns upon the elbow between the anconeus, extensor carpi ulnaris, — 
and supinator brevis, and anastomoses with the posterior terminal — 
branches of the superior profunda, 

The muscular branches of the ulnar artery are distributed to the 
muscles of the ulnar border of the forearm. 

The anterior carpal, a branch of small size, asses outwards 
upon the front of the wrist-joint, and contributes to form the anterior 
carpal arch by inosculating with the anterior carpal branch of the 
radial artery. 

The posterior carpal, larger than the preceding, passes beneath 
the tendon of the flexor carpi ulnaris muscle to the back ef the 
wrist-joint, where it inosculates with the posterior carpal branch of © 
the radial artery, and forms a posterior carpal arch. 

The metacarpal, often a branch of the preceding, passes along the 
inner border of the metacarpal bone of the little finger, and forms — 
the dorsal collateral branch of that finger. 4 

The communicating or deep ulnar branch arises close to the — 
annular ligament, and dips between the abductor minimi digiti and — 
flexor brevis to inosculate with the termination of the deep palmar 
arch. It is accompanied by the deep palmar branch of the ulnar 
nerve. 

The digital branches, four in number, are given off from the 
convexity of the superficial palmar arch. The first and smallest is 
distributed to the ulnar side of the little finger. The other three 
are short trunks, which divide between the heads of the metacarpal 
bones, and form the collateral branch of the radial side of the little 
finger, the collateral branches of the ring and middle finger, and the 
collateral branch of the ulnar side of the index finger. On the last 
phalanx, the collateral arteries communicate and form an arch, from _ 
which numerous branches are given off to the tip of the finger. 
4 The arteries of the hand are subject to frequent variety of distri- 

ution. . a 


THORACIC AORTA. 


The thoracic aorta commences at the lower border and left side of 
the fifth dorsal vertebra, passes slightly to the right as it descends, — 
and terminates in front of the last dorsal vertebra by passing through — 
the aortic opening of the diaphragm. . . a 

Relations,—The artery is situated in the posterior mediastinum 
of the thorax, and has behind it the vertebral column and vena azyg 
minor. The cesophagus lies first to its right side, then in front, and 
at the upper surface of the diaphragm is placed to the left of the 
artery although still in front of it. - LS yi 
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~ Plan of the Relations of the Thoracic Aorta. 


In Front. 
Left pulmonary artery, 
Left bronchus, 
Pericardium, 
(Esophagus. 
Right Side. Pat TE Left Side. 
(Esophagus (above), Thoracic Aorta, _—~Pleura, 
Vena azygo: major, | Left lung, 
Thoracic duct. (@sophagus (below). 
Behind. 


Vertebral column, 
Vena azygos minor. 


Branches.—The branches of the thoracic aorta are as follows :— 


Pericardiac, (Esophageal, 
Bronchial, Posterior mediastinal, 
Intercostal. 


The pericardiac arteries are a few small and irregular branches 

distributed to the pericardium. 

The BRONCHIAL ARTERIES, generally three in number, one for 

the right lung, and two for the left, vary both in size and origin ; 
the right often proceeding from a short trunk common to it and 

one of the left bronchial branches, or from the first aortic inter- 
costal. They take their course to the back of the root of the lung, 
and accompany the ramifications of the bronchial tubes through its 
substance, giving twigs also to the bronchial glands, cesophagus, 
and pericardium. 

The CSOPHAGEAL ARTERIES, four or five in number, arise 
from the anterior part of the aorta, and are distributed to the aso- 
phagus, establishing a chain of anastomoses along that tube: the 
‘superior inosculate with the bronchial arteries, and with cesophageal 
branches of the inferior thyroid arteries ; the inferior with similar 
branches of the phrenic fos, gastric arteries. 

The posterior mediastinal arteries are small twigs distributed 
to the lymphatic glands and areolar tissue of the posterior medias- 
tinum. 

The INTERCOSTAL arteries arise from the posterior part of the 
aorta ; they are nine in number at each side, the upper two inter- 
costal spaces being supplied by the superior intercostal branch of 
the subclavian. The right intercostals are longer than the left, 
on account of the position of the aorta. They ascend somewhat 
etl from their origin, and cross the vertebral column behind 
the thoracic duct, vena azygos major, and sympathetic nerve, to the 
intercostal spaces ; the left passing beneath the superior intercostal 
Vein, vena azygos minor, and sympathetic. In the intercostal space, 
a 2D 
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or rather on the external intercostal muscle, each artery gives off a 
dorsal branch, which passes back between the transverse processes 
of the vertebree, lying internally to the middle costo-transverse liga- 
ment, and divides into a spinal branch, which supplies the spinal 
cord and vertebre, and a muscular branch, distributed to the muscles 
and integument of the back. The intercostal artery then comes into 
relation with its vein and nerve, the former being above, the latter 
below, and ascends obliquely to the lower border of the rib, with 
which it comes into relation near the angle of the bone. It then 
runs along the lower border of the rib, lying between the two 
planes of intercostal muscles to the front of the chest, where it 
inosculates with the superior anterior intercostal branch of the in- 
ternal mammary. 

Besides the dorsal branch and several small muscular branches, 
the intercostal. artery, at about the middle of its course, gives off a 
large inferior branch, which runs along the upper border of the rib 
below to the fore-part of the chest, and inosculates with the inferior 
anterior intercostal branch of the internal mammary. 

While between the two planes of intercostal muscles, the inter- 
costal artery is protected from pressure by little tendinous arches 
thrown across it and attached by each extremity to the bone. The 
upper pair of intercostal arteries inosculate with the superior inter- 
costals of the subclavian ; the lower intercostals anastomose with the 
lumbar and epigastric arteries in the parietes of the abdomen. 


ABDOMINAL AORTA. 


The abdominal aorta enters the abdomen through the aortic open- 
ing of the diaphragm, and between the two pillars of that muscle. 
In its course downwards, it lies on the vertebral column to the left 
of the middle line, and terminates on the fourth lumbar vertebra, 
by dividing into the two common iliac arteries. Its point of bifurca- 
tion is situated a little below and to the left of the level of th 
umbilicus. 


Plan of the Relations of the Abdominal Aorta, 


In Front. 


Lesser omentum and stomach, 

Branches of cceliac axis and solar plexus, 
Splenic vein, 

Pancreas, 

Left renal vein, 

Transverse duodenum, 


Mesentery, 
Aortic plexus. 
Right Side. bi ebaorls Jor aay 
Right crus of diaphragm, | Left Side. 
Vena cava, Abdominal Aorta, | Left semilunar gangli 
Right semilunar ganglion, Left supra-renal caps 
Thoracic duct, bo Sympathetic nerve, 


Vena azygos major. 
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Behind. 
Thoracic duct, 
Receptaculunt chyli, 
Left lumbar veins, 
Vertebral column. 


Branches.—The branches of the abdominal aorta are the following : 


Phrenic, Inferior mesenteric, 
Gastric, Supra-renal, 
Ceeliac axis, Hepatic, Renal, 
Splenic, Lumbar, 
Superior mesenteric, Sacra media. 
Spermatic, 


The PHRENIC ARTERIES are given off (frequently by a common 
trunk) from the anterior part of the aorta as soon as that vessel has 
emerged through the aortic opening. Passing obliquely outwards 
on the under surface of the diaphragm, each artery divides into two 
branches, an internal branch, which runs forwards and inosculates 
with its fellow of the opposite side in front of the cesophageal open- 
ing ; and an external branch, which proceeds outwards towards the 

great circumference of the muscle, and sends branches to the supra- 
renal capsules. The phrenic arteries inosculate with branches of 
‘the internal mammary, intercostal, epigastric, cesophageal, gastric, 
hepatic, and supra-renal arteries. They are not unfrequently de- 
rived from the cceliac axis, or from one of its divisions, and some- 
times they give origin to the supra-renal arteries. 

_ The C@LIAC AXIS is the first single trunk given off by the 
abdominal aorta. It arises opposite the upper border of the first 
lumbar vertebra, is about half an inch in length, and divides into 
three large branches, gastric, hepatic, and splenic. 
 Relations.—The trunk of the cceliac axis has in relation with it, 
in front, the lesser omentum ; on the right side, the right semilunar 
ganglion and lobus Spigelii of the liver ; on the left side, the left 
semilunar ganglion and cardiac portion of the stomach ; and below, 
the upper border of the pancreas and lesser curve of the stomach. It 
is completely surrounded by the solar plexus. 

__ The GASTRIC ARTERY (coronaria ventriculi), the smallest of the 
three branches of the coeliac axis, ascends between the two layers of 
the lesser omentum to the cardiac orifice of the stomach, then runs 
along the lesser curvature to the pylorus, and inosculates with the 
pyloric branch of the hepatic. It is distributed to the lower extremity 
of the cesophagus and lesser curve of the stomach ; and anastomoses 
with the esophageal arteries, vasa brevia of the splenic artery, and 
pyloric branch of the hepatic artery. 

_ The HEPATIC ARTERY curves forward, and ascends along the 
right border of the lesser omentum to the liver, where it divides into 
two branches (right and left), which enter the transverse fissure, and 
are distributed along the portal canals to the right and left lobes.* 


: o For the mode of distribution of the hepatic artery within the liver, see the 


pes Structural Anatomy” of that organ in the Part on Splanchnology. 
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It is in relation, in the right border of the lesser omentum, with 
the ductus communis 
choledochus and por- 
tal vein, lying to the 
left of the former 
structure and on a 
plane anterior to the 
latter ; it is surround- 
ed by the hepatic 
plexus of nerves, and 
numerous lympha- 
tics. There are some- 
times two hepatic 
arteries, in which 
case one is derived 
from the superior 
mesenteric, 

The branches of 
the hepatic artery are 
the— 


Pyloric, 
Gastro-duodenal, 
Gastro - epiploica 
dextra, 
Pancreatico - duo- 
denalis superior, 
Cystic. 


The pyloric. 
branch, given off 
from the hepatic near 
the pylorus,runs from 
left to right along the 
lesser curve of the 
stomach, where it in- 
osculates with the 
gastric artery, and 
" gives branches to the 
"7 9 i Ba coats of the stomach 
viliend and to the lesser 


Fig. 259.—Abdominal aorta and inferior vena cava. 1. omentum, a 
Hepatic veins (cut). 2. Phrenic arteries. 3. Vena The gastro - duo- 
cava. 4. Coeliac axis (cut). 5. Supra-renal capsule. dena] artery is a 
6. Superior mesenteric artery (cut). 7. Supra-renal hort but 1 t 4 
artery. 8. Renal vein. 9. Renal artery. 10. Left SMOrtvbut large trunn, 
spermatic vessels. 11. Be ureter, 12. mre which descends bi 
mesenteric artery. 13. Right spermatic vein. 14. : 188 
lumbar artery. ag Feohe tnoaral muscle. 16. Left hind 5 the P ylorus, 
common iliac artery. 17. Right common iliac vein. and divides into t 0 
18. Sacra media artery. branches, the gas 7s 


epiploica dextra, and pancreatico-duodenalis superior. 
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The gastro-epiploica dextra runs along the great curve of the 
stomach, lying between the two layers of the great omentum, and 
inosculates at about its middle with the gastro-epiploica sinistra, a 


E \ 
“Fie. 260.—Branches of cceliac axis. Hepatic artery. 2. Diaphragm. 3. Pyloric 
branch of the pag artery. 4. Right phrenic. 5. Round ligament of liver. 6 
i 8. Abdominal aorta, 9. Gall-bladder. 10. Coeliac 
12. Gastric artery. 13. Gastro-duodenal artery. 14. 
Vasa brevia, 1s. Liver. 16. Spleen. 17. Superior pancreatico-duodenal artery. 
bas 18. Gastro-epiploica sinistra. 19. Head of pancreas. 20. Splenic artery. 21. Duo- 
_ denum. 22. Superior mesenteric artery. 23. Gastro-epiploica dextra. 24, Pan- 
_ ¢reas (drawn down). 25. Great omentum. 


; Pinch of the splenic artery. It supplies the greater curve of the 

stomach and great omentum ; hence its name. 

z _ The pancreatico- -duodenalis superior curves along the fixed 

: border of the duodenum, partly concealed by the attachment of the 
creas, and is distributed to the pancreas and duodenum. It 

inosculates inferiorly with the inferior pancreatico-duodenalis and 

7 tc branches of the superior mesenteric artery. 
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The cystic artery, generally a branch of the right hepatic, is of 
small size, and ramifies between the coats of the gall-bladder, pre- 
viously to its distribution to the mucous membrane. 

The SPLENIC ARTERY, the largest of the three branches of the 
coeliac axis, passes horizontally to the left along the upper border of 
the pancreas, and divides into five or six large branches, which enter 
the bilan of the spleen, and are distributed to its structure. In its 
course the vessel is tortuous and serpentine, frequently making a 
complete turn upon itself. It lies in a narrow groove in the upper 
ee of the pancreas, and is accompanied by the splenic vein which * 
lies beneath it, and by the splenic plexus of nerves. 

The branches of the splenic artery are the— 


Pancreaticze parvee, Vasa brevia, 
Pancreatica magna, Gastro-epiploica sinistra. 


The pancreatice parve are numerous small branches distributed 
to the pancreas, as the splenic artery runs along its upper border. 
One of these, larger than the rest, follows the course of the pancreatic 
duct, and is called pancreatica magna. 

The vasa brevia are five or six branches of small size which pass 
from the extremity of the splenic artery and its terminal branches, 
between the layers of the gastro-splenic omentum, to the great end 
of the stomach, to which they are distributed, inosculating with 
branches of the gastric artery and gastro-epiploica sinistra. 

The gastro-epiploica sinistra appears to be the continuation of 
the splenic artery ; it passes forwards from left to right, along the 
great curve of the stomach, lying between the layers of the great 
omentum, and inosculates with the gastro-epiploica dextra. It is 
distributed to the greater curve of the aimaeh and great_omentum. 

The SUPERIOR MESENTERIC ARTERY, the second of the single 
trunks, and next in size to the celiac axis, arises from the aorta 
immediately below that vessel, and behind the pancreas. It passes 
forwards between the pancreas and transverse duodenum, and de- 
scends within the layers of the mesentery, to the right iliac fossa, — 
where it terminates, much reduced in size. In its course it forms a — 
curve, the convexity being to the left, the concavity to the right ; is 
in relation near its commencement with the portal vein, and is ac- 
companied by the vein: of the same name, which lies in front of it, 
and by the superior mesenteric plexus of nerves. 

The branches of the superior mesenteric artery are— 


Pancreatico-duodenalis Ileo-colica, 
inferior, Colica dextra, 
Vasa intestini tenuis, Colica media. 


The pancreatico-duodenalis inferior is a small branch which 
arises from the superior mesenteric while behind the pancreas, and 
curves upwards along the line of junction of the pancreas, and duo 
denum. It supplies both those organs, and inosculates with th 
pancreatico-duodenal branch of the hepatic. 
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The vasa intestini tenuis arise from the convexity of the superior 
mesenteric artery. They vary from fifteen to twenty in number, and 
are distributed to the small intestine from the duodenum to the ter- 
mination of the ileum. In their course between the layers of the 

_ mesentery, they form a series of arches by the inosculation of their 
larger branches ; from these are developed secondary arches, and 
from the latter a third series of arches, from which the branches 


rise which are distributed to the coats of the intestine. From the | 
middle branches a fourth and sometimes even a fifth series of arches 
s produced. By means of these arches a direct communication is 
lished between all the branches given off from the convexity of 
superior mesenteric artery ; the upper branch inosculates with 
inferior pancreatico-duodenal, the lower with the ileo-colic. _ 
‘The ileo-colic artery is the last branch given off by the concavity 
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of the superior mesenteric. It descends to the right iliac fossa, and 
divides into branches which communicate and form arches, from 
which branches are distributed to the termination of the tleum, 
cecum, and commencement of the colon. This artery inosculates 
on the one hand with the termination of the mesenteric trunk ; on 
the other, with the colica dextra. 

The colica dextra arises from about the middle of the concavity 
of the superior mesenteric, and passing outwards behind the peri- 
toneum, divides into branches which Rae arches, and are distri- 
buted to the ascending colon. Its descending branches inosculate 
with the ileo-colic, the ascending with the colica media, 

The colica media arises from the upper D rk of the concavity of 
the superior mesenteric, and passes forward between the layers of 
the transverse mesocolon, where it forms arches, and is distributed 
to the transverse colon. It inosculates on the right with the colica 
dextra ; on the left, with the colica sinistra, a branch of the inferior 
mesenteric artery. 

The SPERMATIC ARTERIES are two small vessels which arise 
from the front of the aorta below the superior mesenteric ; from 
their origin each artery passes obliquely outwards, and accompanies 
the corresponding ureter along the front of the psoas muscle, to the 
border of the pelvis, where it is in relation with the external iliac 
artery. It is then directed outwards to the internal abdominal ring, 
and follows the course of the spermatic cord, along the spermatic 
canal and through the scrotum to the testicle, to which it is distri- 
buted. The right spermatic artery lies in front of the vena cava, 
and both vessels are accompanied by veins and by the spermatic 
plexuses of nerves. They anastomose with the deferential arteries, 
branches of the superior vesical, and with the cremasteric arteries. 

The ovarian arteries in the female correspond to the spermatic in 
the male. They descend into the pelvis and pass between the two 
layers of the broad ligaments of the uterus, to be distributed to the 
broad ligaments, ovaries, Fallopian tubes, and round ligaments ; 
along the latter they are continued to the inguinal canal and labium 
at each side. They inosculate with the uterine arteries. 

The INFERIOR MESENTERIC ARTERY, smaller than the superior, 
arises from the abdominal aorta, about two inches below the origin 
of the latter vessel, and descends between the layers of the left meso- 
colon, to the left iliac fossa, where it divides into three branches :-— 


Colica sinistra, Sigmoid, 
Superior hemorrhoidal. 


The colica sinistra is distributed to the descending colon ; it 
passes upwards and outwards behind the peritoneum, and divides — 
into two branches, one of which ascends to inosculate with the colica — 
media, while the other descends to communicate with the sigmoid — 
branch. The inosculation of the colica sinistra with the colica media — 
is the largest arterial anastomosis in the body. . 

The sigmoid artery passes obliquely outwards behind the peri- 
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toneum and divides into branches which form arches, and are dis- 
tributed to the sigmoid flexure of the colon. The superior branch 
inosculates with the colica sinistra, the inferior with the superior 
hemorrhoidal artery. 

The superior hemorrhoidal artery is the continuation of the 
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. 262.—Branches of the inferior mesenteric artery. 1, 1. The superior mesenteric, 

and small intestines turned over to the right side. 2, Caecum and appendix ver- 

niformis. 3. Ascending colon. 4. Transverse colon drawn upwards. 5. Descending 

olon. 6, Sigmoid flexure. 7. Rectum. 8. Aorta. 9. Inferior mesenteric artery. 

Colica sinistra, inosculating with (11) colica media. 12, 12. Sigmoid branches. 

os aangl hemorrhoidal artery. 14. Pancreas. 15. Descending portion of the 
enum. 


rior mesenteric. It crosses the ureter and left common iliac 
ry, and descending between the two layers of the mesorectum, 
stributed to the rectum as far as its middle, anastomosing with 
middle and inferior hemorrhoidal arteries, branches derived 
the internal iliac artery. 
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The SUPRA-RENAL (capsular) are two small vessels which arise 
from the aorta immediately above the renal arteries, and are distri- 
buted to the supra-renal capsules. They are sometimes branches of 
the phrenic or of the renal arteries. 

The RENAL ARTERIES (emulgent) are two large trunks given off 
from the sides of the aorta immediately below the superior mesen- 
teric artery ; the right is longer than the left, on account of the 
position of the aorta, and passes behind the vena cava to the kidney 
of that side. The left is somewhat higher than the right. They 
divide into several large branches previously to entering the kidney, 
and ramify very minutely in its vascular portion. The renal arteries 
supply several small branches to the supra-renal capsules, and one 
to the ureter. The renal arteries are subject to great variation in 
their number and place of origin. Frequently two or three branches 
arise from different parts of the aorta; in other instances a single 
trunk springs from the front of the aorta, and divides into two 
branches, one for each kidney ; other cases are recorded where the 
renal arteries spring from the common iliac, inferior mesenteric, 
middle sacral, and even from the internal iliac. 

The LUMBAR ARTERIES are four in number at each side ; they 
correspond with the intercostals in the chest. Each artery curves 
around the body of the lumbar vertebra beneath the psoas muscle, 
and divides into two branches: one, dorsal branch, passes backwards 
between the transverse processes, and is distributed to the vertebrae and 
spinal cord and muscles of the back ; the other, parietal branch, taking 
its course behind the quadratus lumborum, supplies the abdominal 
muscles, and inosculates with branches of the internal mammary- 
and epigastric arteries in front, the terminal twigs of the intercostals 
above, and the ilio-lumbar and circumflex iliac below. The first 
lumbar artery runs along the lower border of the last rib ; the last, 
along the crest of the ilium. In passing between the psoas muscle 
and the vertebrae, they are protected by a series of tendinous arches, 
which defend them and the communicating branches of the sym- 
pathetic nerve from pressure, during the action of the muscle. 

The SACRA MEDIA arises from the posterior part of the aorta just 
above its bifurcation, and descends along the middle of the anterior 
surface of the sacrum to the first piece of the coccyx, where it ter- 
minates by inosculating with the lateral sacral arteries. It dis- 
tributes branches to the rectum and anterior sacral nerves, and 
inosculates at either side with the lateral sacral arteries. | 

Coccygeal Gland or Luschka’s Gland.—Lying in front of the 
coceyx near its tip is a small mass, connected with the extremity of 
the middle sacral artery, and named by Luschka, who first described 
it, the coccygeal gland, 1t consists of a number of small arteries with 
terminal dilatations like minute aneurisms, held together by fibrous 
tissue, which also forms a capsule for the whole mass ; in the mesh: 
of the stroma one or two ganglion cells are found, and a few small 
nerves derived from the sympathetic prevertebral chain. It ap 
to be the remains of foetal tissues, 
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_ Varieties in the Branches of the Abdominal Aorta.—The 
phrenic arteries are very rarely both derived from the aorta. One 
or both may be branches of the cceliac axis ; one may proceed from 
the gastric artery, from the renal, or from the upper lumbar. There 
are occasionally three or more phrenic arteries. The cceliac axis is 
variable in length, and gives off its branches irregularly. There 
are sometimes two or even three hepatic arteries, one of which may 
be derived from the gastric or from the superior mesenteric. The 
colica media is sometimes derived from the hepatic artery. The 
spermatic arteries are variable both in origin and number. The 
right spermatic may be a branch of the renal; the left, of the in- 
ferior mesenteric. The supra-renal arteries may be derived from 
the phrenic or renal arteries. 


COMMON ILIAC ARTERIES. 


The abdominal aorta divides opposite the fourth lumbar vertebra 
(or the intervertebral substance between the fourth and fifth) into 
the two common iliac arteries. Sometimes the bifurcation takes 
place as high as the third, and occasionally as low as the fifth. The 
common iliac arteries are about two inches in length ; they diverge 
from the termination of the aorta, and pass downwards and outwards 
at each side to the margin of the ee opposite the sacro-iliac sym- 
paysis, where they divide into the internal and external iliac. In 
old persons the common iliac arteries are more or less dilated and 
curved in their course. The rzght artery is somewhat longer than 
the left, and forms a more obtuse angle with the termination of the 
a ; the angle of bifurcation is greater in the female than in the 
male. 
 Relations.—The relations of the two arteries are different at the 
two sides of the body. The right common iliac is in relation in 
front with the peritoneum, small intestines and sympathetic nerves, 

and is crossed at its bifurcation by the ureter. It is in relation 
behind with the two common iliac veins and last lumbar vertebra, 
and externally with the psoas magnus, vena cava, and right common 
iliac vein. The Jeft is in relation in front with the peritoneum and 
sympathetic nerves, and is crossed by the rectum and superior 
hemorrhoidal artery, and, at its bifurcation, by the ureter. It is 
‘in relation behind with the left common iliac vein and last lumbar 
vertebra, and externally with the psoas magnus. 
_. The INTERNAL ILIAC ARTERY is a short trunk, varying in length | 
from an inch to two inches. It descends obliquely forwards to a 
‘point opposite the upper margin of the great sacro-ischiatic foramen, 
where it divides into an anterior and a posterior trunk. In the 
foetus, the internal iliac artery, under the name of hypogastric or 
Says is continued onwards by the side of the upper part of the 
bladder to near its apex, whence it ascends by the side of the linea 
alba and urachus to the umbilicus, where it becomes the true um- 
- ical artery. After birth, this artery ceases to be pervious beyond 


. 
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the side of the bladder, and the obliterated portion is converted into 
a fibrous cord. The projection of the two cords on the inner wall of 
the abdomen causes the depression at each side, which goes by the 
name of peritoneal fossa. 


Fig. 263.—lliac arteries. 1. Aorta, 2. Left common iliac artery. 3. External iliac. 
4. Deep epigastric artery. 5. Deep circumflex iliac. 6. Internal iliac artery. 
7. Its anterior trunk, 8. Its posterior trunk. 9. The pervious portion of the 
umbilical artery giving off (10) the superior vesical artery. 11. Internal pudic 
artery passing behind the spine of the ischium (12) and lesser sacro-ischiatiec liga- 
ment. 13. Middle hemorrhoidal artery. 14. Ischiatic artery, also passing behind 
the lesser sacro-ischiatic ligament to escape from the pelvis. 16. Ilio-lumbar 
ascending to inosculate with the circumflex iliac artery (5) and form an arch along 
the crest of the ilium, 17. Obturator artery. 18, Lateral sacral. 19. Gluteal artery 
passing through the upper part of the great sacro-ischiatic foramen. 20. Sacra 
media. 21. Right common iliac artery cut short. 22, Femoral artery. 


Plan of the Relations of the Internal Iliac Artery. 


In Front. 
Peritoneum. 
Ureter. 
Outer Side, | Internal Iliac. 
Psoas magnus. = Es MS 
Behind. 


Internal iliac vein, 
Lumbo-sacral nerve, 
Pyriformis muscle. 


Branches,—The branches of the anterior trunk are the :—- 


Superior vesical, Vaginal (in female), 
Inferior vesical, Obturator, 

Middle hemorrhoidal, —_Ischiatic, 

Uterine (in female), Internal pudice. 


The branches of the posterior trunk are the :— 


Tlio-lumbar, Lateral sacral, 
Gluteal. 


PLATE 24. 


SIDE VIEW OF MALE PELVIS. 


A. Sacrum, 
B. External iliac artery. 
C. Upper end of rectum. 
D. Ramus of pubes. 
E. Spine of ischium (cut off). 
G. Bladder covered by peritoneum. 
G*. Bladder, uncovered by peritoneum. 
H. Peritoneum reflected from side of bladder. 
I. Vas deferens, 
K. Ureter. 
L. Vesicula seminalis. 
M. Spermatic cord. 
N. Crus penis. 
O. Urethra, o. Bulb. 
P. Sphincter ani. 
Q. Coccyx. 
R. Great sacro-sciatic ligament. 
S. Internal iliac artery. 
T. Sacral nerves, 
U. Pyriformis muscle, 
V. Internal pudic artery. 
W. Levator ani muscle. 
X. Triangular ligament (cut). 


PLATE 24. 


_ brim of the pelvis, to the upper 
border of the obturator fora- 


_ formed by the obturator mem- 


: 
} 


| 


“pubic branch which is given 
_ off close to the obturator fora- 


fossa, and inosculates with ‘ 
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Branches of the Anterior Trunk. 


The superior vesical arteries are three or four small branches, 
which proceed from the pervious portion of the umbilical artery. 
They are distributed to the upper and middle part of the bladder. 
From one of these there passes off a small artery, the deferential, 
which accompanies the vas deferens to the spermatic cord. 

The inferior vesical, somewhat larger than the preceding, passes 
down upon the side of the bladder to its base, and is distributed to 
that region, the vesicule seminales, and prostate gland. 

The middle hemorrhoidal artery, frequently a branch of the 
preceding, passes downwards to the rectum, to which it is distri-, 
buted, inosculating with the superior and inferior hemorrhoidal 
arteries. In the female it distributes branches to the vagina. 

The uterine artery passes inwards between the layers of the 
broad ligament to the neck of the uterus, and ascends in a tortuous 
course along its lateral border. It gives branches to the vagina, 
lower part of the bladder, Fallopian tube (tubaria), ovary (ovaria), 
and round ligament, and inosculates with the spermatic or ovarian 
artery. 

The vaginal artery corresponds in position with the inferior 
vesical in the male, and is distributed to the vagina and neighbour- 
ing parts of the bladder and rectum. 

The OBTURATOR ARTERY (arising frequently from the posterior 
trunk of the internal iliac) 
passes forwards from the ante- 
rior trunk, a little below the 


men. Escaping from the pel- 
vis through a tendinous arch 


brane, it divides into two 
branches, internal and exter- 
nal. 
Its branches within the pel- 
vis are—an ¢zliac branch, which 
supplies the bone of the iliac 


the ilio-lumbar artery 5 and a Fie. 264.—Irregular origin of obturator artery 
: from epigastric. Second variety internal 


to crural ring. 


men, and inosculates with its fellow of the opposite side, behind 


— the pe, and with the pubic branch of the deep epigastric artery. 
TT 


2 e internal branch curves inwards around the bony margin of 
‘the obturator foramen, and distributes twigs to the obturator and 
adductor muscles, inosculating with the internal circumflex artery 
of the femoral. 

4 The external branch winds around the outer margin of the obturator 
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foramen to the space between the gemellus inferior and quadratus 
femoris, where it inosculates with the ischiatic artery. In its course 
it inosculates also with the internal circumflex, and sends a small 
branch through the notch in the acetabulum to supply the liga- 
mentum teres. 

The obturator artery sometimes arises from the external iliac, but 
more frequently from the epigastric branch of that artery, in which 
case it runs down directly to the obturator foramen, either on the 
outer or inner side of the crural ring,—if to the inner side it is in 
contact with Gimbernat’s ligament, and is in danger in the operation 
for femoral hernia ; fortunately it is but rarely found in this dan- 
gerous position. 

The ISCHIATIC ARTERY is the larger of the two terminal branches 
of the anterior division of the internal iliac. It passes downwards 
in front of the pyriformis and sacral plexus of nerves, lying inter- 
nally to the plate artery, to the lower part of the great ischiatic 
foramen, where it escapes from the pelvis between the inferior 
border of the pyriformis and coccygeus. It then descends in the 
space between the trochanter major and tuberosity of the ischium 
in company with the ischiatic nerves, and divides into several 
branches, the principal of which are—coccygeal, inferior gluteal, 
comes nervi ischiatici, and muscular. 

The coccygeal branch pierces the great sacro-ischiatic ligament, 
and is distributed to the coceygeus and levator ani, and to the 
ae around the anus and coccyx. 

The inferior gluteal branches, three or four in number and of 
large size, are distributed to the gluteus maximus muscle, anasto- 
mosing with branches of the superior gluteal artery. 

The comes nervi ischiatici is a slender branch, which accom- 
panies the great ischiatic nerve, extending as far as the lower part 
of the thigh. 

The muscular branches supply the muscles of the posterior part 
of the hip and thigh, and inosculate with the internal and ex- 
ternal circumflex arteries, obturator, and superior perforating ; some 
branches are also sent to the hip-joint. 

The INTERNAL PUDIC ARTERY, the other terminal branch of 
the anterior trunk of the internal iliac, descends externally to the 
ischiatic artery to the lower part of the great ischiatic foramen. It_ 
emerges from the pelvis through the great sacro-ischiatic foramen 
between the lower border of the pyriformis and the coecygeus, 
crosses the spine of the ischium, and re-enters the pelvis through the: 
lesser sacro-ischiatic foramen ; in the next place it passes forward on 
the internal obturator muscle, enclosed in the sheath of obturator 
fascia forming Alcock’s canal, to the ramus of the ischium, being 
situated at about an inch from the margin of the tuberosity ; it 
then ascends by the side of the ramus of the ischium and pubes, 
and near the symphysis pubis pierces the triangular ligament of the 
perineum and divides into two terminal branches, the artery of the 
corpus cavernosum and the artery of the dorsum of the penis. 
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Branches.—The branches of the internal pudie artery within the 
pelvis are several small twigs to the levator ani and sacral nerves ; 
and occasionally a branch which takes the place of the inferior vesical 
or middle hemorrhoidal artery. 
The branches given off externally to the pelvis are the— 


Inferior hemorrhoidal, Artery of the bulb, 
Superficial perineal, Artery of the corpus cavernosum, 
(Transverse perineal), Artery of the dorsum of the penis. 


The inferior hemorrhoidal arteries are three or four small 


_ Fia@. 265.—Arteries of the perineum; on the right side the superficial arteries are 
seen, on the left the deep. 1. The penis; the crus penis of the left side is cut 
_ through. 2. Bulbo-cavernosus muscles, enclosing the bulbous portion of the corpus 
= oy osum. 3. Ischio-cavernosus, spread out upon the crus penis of the right 
side. 4. Anus, surrounded by the sphincter ani. 5. Ramus of ischium and pubes. 

6. Tuberosity of ischium. 7. Lesser sacro-ischiatic ligament. 8. Coccyx. 9g. In- 
_ ternal pudic artery, crossing the spine of the ischium, and entering the perineum. 
_ ro. Inferior hemorrhoidal branches. 11. Superficial perineal artery, giving off a 
small branch, transverse perineal, upon the transversus perinei muscle. 12. The 
_ same artery on the left side cut off. 13. Artery of the bulb. 14. The artery of the 
- corpus cavernosum and artery of the dorsum of the penis. 


Benches, given off by the internal pudic while behind the tuberosity 
of the ischium. They cross the ischio-rectal fossa, and are distri- 
buted to the anus and to the muscles and integument of the anal 
region of the perineum, anastomosing with the branches of the 
~ middle hemorrhoidal. 

_ The superficial perineal artery is given off near the attachment 
the crus penis ; it pierces the connecting layer of the perineal 
iscia and triangular ligament, and runs forward across the trans- 
versus perinei muscle, and along the groove between the accelerator 
urine and erector penis to the septum scroti, upon which it ramifies 
nder the name of arteria septi. It distributes branches to the 


m and perineum. One of the latter, larger than the rest, 
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crosses the perineum, resting on the transversus perinei muscle, and 
is named the transverse perineal. There are often two superficial 
perineal arteries. 

The artery of the bulb is given off from the pudic nearly opposite 
the opening for the transmission of the urethra ; it passes almost 
transversely inwards behind the triangular ligament, and pierces 
that ligament to enter the corpus spongiosum at its bulbous ex- 
tremity. It is distributed in the corpus spongiosum and gives a 
small branch downwards to Cowper’s gland, 

The artery of the corpus cavernosum pierces the crus penis, 
and runs forward in the interior of the corpus cavernosum, by the 
side of the septum pectiniforme. It ramifies in the parenchyma of 
the venous structure of the corpus cavernosum. 

The dorsal artery of the penis ascends between the two crura 
and symphysis pubis to the dorsum penis, and runs forward through 
the suspensory ligament, in the groove of the corpus cavernosum, to 
the glans, distributing branches in its course to the body of the organ 
and integument. 

The pudic artery is sometimes small, and fails to give off some 
of its branches ; in such cases its distribution is supplemented by a 
separate artery called the accessory pudic. This branch is generally 
derived from the pudic before that vessel passes through the great 
sacro-sciatic foramen, but it sometimes springs from the inferior 
vesical, the obturator, or some other branch of the internal iliac. It 
passes along the side of the base of the bladder, and the lateral aspect 
of the prostate gland, pierces the triangular ligament to reach the 
root of the penis, and divides into the artery of the bulb and the 
dorsal artery of the penis; or it may terminate in the superficial 
perineal artery. 

The INTERNAL PUDIC ARTERY in the female is smaller than in 
the male ; its branches, with their distribution, are, in principle, the 
same. The superficial perineal artery supplies the homologue of the 
lateral half of the scrotum, namely, the greater labium. The artery 
of the bulb supplies the bulb of the vestibule and commencement of — 
the vagina ; the artery of the corpus cavernosum, the cavernous body 
of the clitoris ; and the arteria dorsalis clitoridis, the dorsum of that 


organ, 


Branches of the Posterior Trunk. 


The ILIO-LUMBAR ARTERY passes out between the obturator 
nerve and lumbo-sacral cord, and ascends beneath the external iliae 
vessels and psoas muscle, to the posterior part of the crest of the 
ilium, where it divides into two branches, a lumbar branch which 
supplies the psoas and quadratus lumborum, and sends a branch 
through the fifth intervertebral foramen to the spinal cord and its 
membranes ; and an iliac branch which crosses the iliac fossa to thi 
crest of the ilium, and inosculates with the lumbar arteries an 
deep circumflex iliac ; in its course it distributes branches to th 
iliacus and abdominal muscles. 
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The LATERAL SACRAL ARTERIES are generally two in number 
on each side, superior and inferior. The superior passes inwards to 
the first sacral foramen, and is distributed to the contents of the 
spinal canal, from which it escapes by the posterior sacral foramen, 
and supplies the integument of the dorsum of the sacrum. The 
inferior passes down by the side of the anterior sacral foramina 
to the coccyx ; it first pierces and then rests on the origin of the 
pyriformis, and sends twigs into the sacral canal to supply the 
sacral nerves. Both arteries give branches to the pyriformis and 


Fic, 266.—Arteries of the 
buttock. 1, Superficial 
branch of the gluteal 
artery. 2. Gluteus 
medius (origin). 3. 
Gluteus maximus 
(origin). 4. Superior 
branch of deep gluteal 
artery. 5. Trunk of 
gluteal artery. 6. In- 
ferior branch of deep 
glutealartery. 7. Pyri- 
formis. 8. Gluteus 
minimus. 9. Pudic 
artery. 10. Great sci- 
atic nerve. 11. Lesser 
sacro-sciatic ligament. 
iz. Gluteus medius 
(insertion). 13. Ischi- 
atic artery. 14. Great 
trochanter. 15. Coccy- 

_ geal branch of ischiatic 
artery. 16. Anasto- 
motic branch of ischi- 
atic. 17. Great sacro- 
sciatic ligament. 18. 
Obturatorinternus and 
twogemelli. 19. Exter- 

- nalsphincterani. 20. 
- Tendon of obturator 
_ externus. 21. Inferior 

_ hemorrhoidal artery. 

22. Insertion of gluteus 

- maximus. 23. Tubero- 

sity of ischium. 24. 
 Quadratus femoris. 

26. Lesser trochanter. 

27. Arteria comes nervi 
__ ischiatici. 
> 


coecygeus muscles, and the sacral nerves ; they inosculate with each 
other and with the sacra media. 

_ The GLUTEAL ARTERY is the continuation of the posterior trunk 
of the internal iliac ; it passes backwards between the lumbo-sacral 
and first sacral nerve through the upper part of the get sacro- 
ischiatic foramen and above the pyriformis muscle, and divides into 
three branches, superficial, deep superior, and deep inferior ; while 
within the pelvis it gives off some muscular twigs to the iliacus and 
-pyriformis, and at its escape from the pelvis, a nutrient artery to the 
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The superficial branch passes backwards between the gluteus 
maximus and medius, and is distributed to the gluteus maximus 
and to the integument of the gluteal and sacral regions. 

The deep superior branch passes forwards along the middle 
curved line of the ilium, between the gluteus medius and minimus 
to the anterior superior spinous process, where it inosculates with 
the superficial circumflex iliac and external circumflex of the femoral. 
There are frequently two arteries occupying the place of this branch. 

The deep inferior branches, two or three in number, cross the 
gluteus minimus obliquely to the trochanter major, where they in- 
osculate with branches of the external circumflex and_ischiatic 
arteries, and send branches through the gluteus minimus to supply 
the capsule of the hip-joint. 

The EXTERNAL ILIAC ARTERY of each side passes obliquely 
downwards along the inner border of the psoas muscle, from opposite 
the sacro-iliac symphysis to the femoral arch, where it becomes the 
femoral artery. 


Plan of the Relations of the External Lliac Artery. 


In Front. 


Peritoneum, intestines, and iliac fascia, 
Lymphatics, 

Spermatic vessels, 

Genito-crural nerve, 

Circumflex iliac vein. 


Inner Side, | Outer Side. 
External iliac vein, External Iliac, | Psoas magnus, | 
Vas deferens, Iliac fascia. . 
Behind. 


External iliac vein, 
Psoas magnus, 


Branches.—Besides several small twigs which supply the lym- 
phatic glands and psoas muscle, the external iliac gives off two 
branches, the 


Deep epigastric, Deep circumflex iliac. 


The DEEP EPIGASTRIC ARTERY arises from the front of the — 
external iliac near Poupart’s ligament ; and passing inwards between — 
the peritoneum and transversalis fascia, ascends obliquely to the 
sheath of the rectus. It enters that sheath near its ‘ower third, — 
passes upwards behind the rectus muscle, to which it is distributed, 
and, in the substance of that muscle, inosculates, near the ensiform 
cartilage, with the termination (superior Nis iotiy”) of the internal 
mammary artery. It lies internally to the internal abdominal ring 
and immediately above the femoral ring, and is crossed near its 


origin by the vas deferens in the male, and the round ligament in 
the female. | 
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The branches of the epigastric artery are— 

A cremasteric branch which accompanies the spermatic cord, and 
after supplying the cremaster muscle inosculates with the spermatic 
artery, 

A pubic branch which is distributed behind the pubes, and sends 
a small branch of communication downwards to the obturator 
artery. 

Muscular branches which pass outwards between the abdominal 
muscles, and inosculate with the circumflex iliac, lumbar, and in- 
ferior intercostal arteries. 

Superficial branches which pierce the rectus muscle, and are dis- 
tributed to the integument of the abdomen. 

The epigastric artery forms a prominence of the peritoneum, which 
divides the inguinal fossa into an internal and external portion ; it 
is from the former that direct inguinal hernia issues, and from the 
latter oblique inguinal hernia. 

Triangle of Hesselbach.—This is a small triangular space, 
bounded externally by the deep epigastric artery, internally by the 
outer edge of the rectus abdominis, and below by Poupart’s ligament 
and the crest of the pubes. In this space is.situated the external 
abdominal ring, through which both direct and oblique inguinal 
hernia pass. 

The DEEP CIRCUMFLEX ILIAC arises from the other side of 
the external iliac, a little below the epigastric artery. It ascends 
obliquely along Poupart’s ligament, contained in a fibrous canal 
formed at the junction of the transversalis and iliac fascie, and 
curving around the crest of the ilium, inosculates with the ilio- 
lumbar and inferior lumbar arteries. It gives off muscular branches 
to the ilio-psoas, and upper end of the sartorius and tensor vagina 
femoris. Opposite the anterior superior spinous process of the ilium, 
it gives off a latge ascending branch, which passes upwards between 
the internal oblique and transversalis, and divides into numerous 


branches which supply the abdominal muscles, and inosculate with 


the inferior intercostal and the lumbar arteries. 


FEMORAL ARTERY. 


Emerging from beneath Poupart’s ligament, the external iliac 
artery enters the thigh and becomes the femoral. The femoral artery 
passes down the inner side of the thigh, from Poupart’s ligament, 
at a point midway between the anterior superior spinous process of 


_ the ilium and the symphysis pubis, to the opening in the adductor 


: 
4 


is 


a 


magnus, at the junction of the middle with the inferior third of the 

_ thigh, where it becomes the popliteal artery. 
The femoral artery and vein are enclosed in a strong ‘sheath, 
femoral sheath, which is formed for the greater part of its extent 


q by fibrous and areolar tissue, and by a process of fascia sent inwards 


from the fascia lata. Near Poupart’s ligament this sheath is much 
larger than the vessels it contains, and is continuous with the trans- 
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versalis and iliac fascia. 


FEMORAL ARTERY. 


If the sheath be opened at this point, the 


artery will be seen in contact with the outer wall of the sheath. The 
vein lies next the artery, being separated from it by a fibrous septum, 


Fic. 267. — Anterior 
and inner aspect of 
the thigh, with the 
femoral artery. 1 
Lower part of the 
tendon of the exter- 
nal oblique muscle. 
2. External abdomi- 
nalring. 3, 3. Upper 
and lower part of 
the sartorius muscle; 
its middle portion 
being removed. 4. 
Rectus. 5. Vastus 
internus. 6. Patella. 
7. Iliacus and psoas. 
8. Pectineus. o. Ad- 
ductor longus, ro. 
Hunter’s canal. 11. 
Adductor magnus. 
12. Gracilis. 13. Ten- 
don of the semi-ten- 
dinosus. 14. Femo- 
ral artery. 15. Su- 
perficial circumflex 
iliac artery. 2. Su- 
perficial epigastric 
artery. 16. The two 
external pudic ar- 
teries, superficial 
and deep. 17. Pro- 
funda artery, giving 
off (18) its external 
circumfiex branch ; 
and lower down the 
three perforating. A 
small bend of the 
internal circumflex 
artery (8) is seen be- 
hind the inner mar- 
gin of the femoral, 
just below’ the 
deep external pudic 
artery. 19. The anas- 
tomotica migna, de- 
scending to the knee, 
upon which it rami- 
ties (6). 


and between the 
vein and the inner 
wall of the sheath, 
and divided from 
the vein by another 
thin fibrous septum, 
is a triangular in- 
terval, femoral or 
crural canal, into 
which the sac is pro- 
truded in femoral 
hernia. This space 
is occupied in the 
normal state of the 
sou by loose areo- 
lar tissue, and by 
lymphatic vessels 
which pierce the 
inner wall of the 
sheath to make their 
way toa gland, situ- 
ated in the femoral 
or crural ring (see 
Fig. 235). 
Relations.— The 
upper third of the 
femoral artery is 
superficial, being 
covered only by 
the integument, in- 
guinal glands, and 
superficial and deep 
fascia. The lower 
two-thirds are cov- 


_ered by the sartorius 


muscle, To its owter 


side the artery is in relation with the psoas, and vastus internus 
muscles, and with the femoral vein at the upper part of the thigh. 
Behind, it rests on the inner border of the psoas ; it is next separated 
from the pectineus by the femoral vein, profunda vein and artery, 
and then lies on the adductor longus to its termination ; near the 
lower border of the adductor longus it is placed in an aponeurotic 
sheath or canal, called Hunter’s canal, formed by an arch of 
tendinous fibres, thrown from the border of the adductor longus 
and the border of the opening in the adductor magnus, to the side 
of the vastus internus. To its inner side it is in relation at its 
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upper part with the femoral vein, and lower down with the ad- 
ductor longus and sartorius. 

The immediate relations of the artery are the femoral vein, long 
saphenous nerve, and muscular nerve to the vastus internus. The 
vein at Poupart’s ligament lies to the inner side of the artery ; but 
lower down gets behind it, and inclines to its outer side. The 
muscular nerve lies to the outer side, and somewhat upon the sheath 
for the lower two-thirds of its extent ; and the long saphenous nerve 
is situated within the sheath, and in front of the artery for the same 
extent. 


Plan of the Relations of the Femoral Artery. 


Front. 


Skin, superficial and deep fascia, 
Sartorius, 

Long saphenous nerve and vein, 
Genito-crural nerve, 

Branches of anterior crural nerve, 
Aponeurotie canal. 


Inner Side. oe 
Femoral vein, i rae > Outer Side. 
Adductor longus, | Femoral Artery Long saphenous nerve, 
Sartorius, : Vastus internus, 

Long saphenous nerve. | ap Sa et +h Nemoral vem: 
Behind. 
Psoas muscle, 
Pectineus, 


Nerve to pectineus, 
Profunda vein, 
Femoral vein, 
Adductor longus, 
Adductor magnus, 


Branches.—The branches of the femoral artery are the— 


Superficial circumflex iliac, External circumflex, 
Superficial epigastric, Profund,| Internal circumflex, 
Superficial external pudic, Three perforating. 
Deep external pudic, Muscular, 


Anastomotica magna. 


The superficial circumflex iliac artery arises from the femoral 
immediately below Poupart’s ligament, and passes obliquely outwards 
towards the crest of the ilium, where it pierces the fascia lata. It 
supplies the integument of the groin, superficial fascia, and inguinal 
glands, and anastomoses with the deep circumflex iliac, gluteal and 
external circumflex arteries, 

The superficial epigastric arises from the femoral immediately 

_ below Poupart’s ligament, pierces the fascia lata, and ascends 
obliquely towards the umbilicus between the two layers of the 
superficial fascia. It distributes branches to the inguinal glands 


—s 
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and integument, and inosculates with branches of the deep epigastric 
and internal mammary arteries. 

The superficial external pudic arises near the superficial epi- 
gastric artery ; it pierces the fascia lata at the saphenous Spent 
and passes transversely inwards, crossing the spermatic cord, to be 
distributed to the integument of the penis and scrotum in the male, 
and to the labia in the female. 

The deep external pudic arises from the femoral a little below, 
and sometimes in common with, the preceding ; it crosses the femoral 
vein immediately below the termination of the internal saphena vein, 
and resting on the pectineus muscle reaches the inner border of the 
thigh, where it pierces the fascia lata, and is distributed to the in- 
tegument of the external organs of generation and perineum. Both 
external pudics inosculate with the internal pudic artery. 

. The PROFUNDA FEMORIS arises from the outer and posterior 
side of the femoral artery about one inch and a half below Poupart’s 
ligament ; it passes downwards and backwards and a little outwards, 
behind the aiiduictot longus muscle, pierces the adductor magnus, 
and is distributed to the flexor muscles on the posterior part of the 
thigh. It is so large that it may be considered a division of the 
common femoral, in which case the continuation of the main trunk 
may be called superficial. 


Plan of the Relations of the Profunda Artery. 


In Front. 
Femoral vein, 
Profunda vein, 


Adductor longus. 

Inner Side. a Outer Side. 
Pectineus, Vastus internus 
Adductor brevis, camcnnael pha | Femur. , 
Adductor magnus. SRS re 

Behind. 
Pectineus, 
Tliacus, 


Adductor brevis, 
Adductor magnus. 

Branches.—The branches of the profunda artery are the external 
cireumflex, internal circumflex, and three perforating arteries. 

The external circumflex artery passes outwards beneath the 
sartorius and rectus and in front of the crureus muscle, crossing 
between the divisions of the crural nerve, and divides into three 
sets of branches: ascending, which pass upwards beneath the sar- 
torius, rectus, and tensor vaging femoris, and inosculate with the 
terminal branches of the gluteal and circumflex iliac arteries ; de- 
seending, which pass downwards beneath the rectus and along the 
margin of the vastus externus muscle, distributing branches to the 
rectus, vastus externus and crureus ; some of the lower twigs can be 
traced as far as the knee, where they inosculate with the superior 
articular arteries of the popliteal ; and transverse, which continue 


' 
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the original course of the artery around the thigh, pierce the vastus 


externus, and anastomose with branches of the 
ischiatic, internal circumflex, and superior per- 
forating arteries. The external circumflex sup- 
plies the muscles of the anterior and outer side 
of the thigh. 

The internal circumflex artery windsaround 
the inner side of the neck of the femur, passing 
between the pectineus and psoas, and over the 
upper border of the adductor brevis to the tendon 
ot the obturator externus, which it accompanies 
to the space between the quadratus femoris and 
upper border of the adductor magnus. While 
on the obturator externus it gives off a branch 
which is distributed to that muscle, the adductor 
brevis, and gracilis, and anastomoses with the 
obturator artery. It next gives off an articular 
branch, which enters the hip-joint through the 
notch in the acetabulum; and terminates in 
several branches which inosculate with the is- 
chiatic, external circumflex, and superior per- 
forating arteries. 

The superior perforating artery passes back- 
wards near the lower border of the pectineus, 
oo the adductor brevis and magnus near the 

emur, and is distributed to the posterior mus- 
cles of the thigh ; os with the cireum- 
flex, ischiatic, and middle perforating arteries. 

The middle perforating artery pierces the 
tendons of the adductor brevis and magnus, 
and is distributed like the superior ; inosculat- 
ing with the superior and inferior perforating. 
From this branch is given off the nutrient artery 
of the femur. 

The inferior perforating artery is given off 
below the adductor brevis, and pierces the ten- 
don of the adductor magnus, supplying it and 
the flexor muscles, and inosculating with the 
middle perforating artery above, and the articular 
branches of the popliteal below. It is through 
the medium of the branches of the profunda 
which inosculate above with branches of the 
internal iliac, and below with those of the pop- 
liteal artery, that the collateral circulation is 
maintained in the limb after ligature of the 
femoral artery. 


way 


a SEBS 


Fic, 268.—Scheme of 


profunda femoris ar- 
tery. 1. Quadratus 
femoris, 2. Obturator 
externus, 3. Psoas. 
. Pectineus. 5. Ad- 
uctor brevis. 6, Ad- 
ductor longus, 7. 
Adductor magnus, 
8. Common femoral 
artery. 9g. Profunda 
femoris. 10. Internal 
circumflex. 11, Supe- 
rior perforating. 12. 
Middle perforating. 
13. Inferior perforat- 
ing. 14. Termination 
of profunda, 15. Oval 
opening in adductor 
magnus, 16. Anasto- 
motica magna. 


The muscular branches are given off by the femoral artery 


throughout the whole of its course. 


They supply the muscles in 


immediate proximity with the artery, particularly those of the 
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anterior aspect of the thigh. One of these branches, larger than the 
rest, arises from the femoral immediately below the origin of the 
profunda, and passing outwards between the sartorius and rectus, 
divides into branches, which are distributed to all the muscles of 
the anterior aspect of the thigh. This may be named the superior 
muscular artery. 

The anastomotica magna arises from the femoral near its ter- 
mination at the opening in the adductor magnus, and divides into a 
superficial and deep branch. The superficial branch accompanies the 
internal saphenous nerve 
to the knee, and piercing 
the fascia lata is distri- 
buted to the integument. 
The deep branch passes 
onwards through the 
substance of the vastus 
internus muscle, resting 
on the tendon of the ad- 
ductor magnus to the 
knee, where it inoscu- 
lates with the internal 
articular branches of the 
popliteal, and the recur- 
rent of the anterior tibial. 
It also sends a branch 
through the vastus inter- 
nus, which supplies the 
synovial membrane of 
the joint, and inosculates 
with the superior exter- 
nal articular artery and 
external circumflex. 


POPLITEAL SPACE. 


This is a space of a 
diamond shape, situated 
at the back of the knee- 


= joint. Itis bounded bhe- 
Mia. st eh Se et ea g “th gine g of Se eal, low by the outer and 
sciatic nerve (cut). 2. Biceps and external pop- - RG: Fe 
litealnerve. 3, Semi-tendinosus. 4. friternal nor: nner heads of the gas- 
liteal roe ¥: oe ca eae 6. at ag trocnemius, above by the 
vein. 7. Superior internal articular artery an 2 nal 
nerve, 7. Popliteal artery. 9. Gracilis. 7 Bane. outer and inner ham- 
rior external articular artery and nerve. rr. Sar- Strings, in front by the 
torius. x12, Plantaris. 13. Gastrocnemius, inner posterior ligament of the 
head: 14. Gastrocnemius, outer head. 15. Short k joint. and i d 
saphenous nerve. 16. Communicans peronei ! nee-joln » aNd 18 covere: 
nerve, 17. Externalsaphena vein. 19. Longsaphe- 1n behind by the fascia 


pee REE ar lata of the thigh. It con- 
tains the popliteal vessels and their. branches, the divisions of the 
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great sciatic nerve, termination of the external saphena vein, 
branches of the obturator and lesser sciatic nerves, lymphatic 
glands, and areolar tissue. The popliteal artery lies at’ the bottom 
of this space, immediately in contact with the ligamentum posticum 
Winslowii, the vein lying superficial to it, and the internal popliteal 
nerve superficial to both vein and artery; the external popliteal 
nerve (perineal) descends on the outer side of the space, in contact 
with the biceps tendon, and the lymphatic glands (four or five in 
number) surround the artery. 


POPLITEAL ARTERY. 


The popliteal artery (Fig. 269) commences from the termination 
of the femoral at the opening in the adductor magnus muscle, and 
passes obliquely outwards through the middle of the popliteal space 
to the lower border of the popliteus muscle, where it divides into 
the anterior and posterior tibial arteries. In structure the popliteal 
artery is remarkable for the thickness of its walls. 


Plan of the Relations of the Popliteal Artery. 


Superficially. 
Semi-membranosus, 
Popliteal nerve, 
Popliteal vein, 


Gastrocnemius, 
Plantaris, 
Soleus. 
: : Outer Side. 
Inner Side. Biceps, 
Semi-membranosus, Popliteal Artery. External condyle, 
Internal condyle, Gastrocnemius, 
~ -Gastrocnemius. Plantaris, 
eee le 
Deeply. 
Femur, 
Ligamentum posticum Winslowii, 
Popliteal fascia, 
Popliteus. 

Branches.—The branches of the popliteal artery are the— 
Superior external articular, Inferior external articular, 
Superior internal articular, Inferior internal articular, 
Azygos articular, Superior, 
Cutaneous, Muscular, ¢ Inferior, or 

Sural. 


The superior articular arteries, external and internal, wind 

_ around the femur, immediately above the condyles, to the front of 
_ the knee-joint, anastomosing with each other, with the external 
circumflex, anastomotica magna, inferior articular, and recurrent of 
the anterior tibial. The external passes beneath the tendon of the 
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biceps, and the internal through an arched opening beneath the 
. tendon of the adductor magnus, They supply the knee-joint and 
lower part of the femur, and give branches to the vasti muscles. 

The azygos articular artery pierces the posterior ligament of 
the joint, the ligamentum posticum Winslowii, and supplies the 
crucial ligaments and synovial membrane. There are, frequently, 
several posterior articular arteries. 

Cutaneous branches pass out between the two heads of the 
gastrocnemius and are Asttiinited to the skin and subcutaneous 
fat of the calf. 

The inferior articular arteries wind around the head of the 


FIG, 270.—Anterior aspect 
of the leg and foot, 
showing the anterior 
tibial and dorsalis pedis 
arteries ; the tibialis an- 
ticus has been removed. 
1. Tendon of insertion 
of the quadriceps ex- 
tensor muscle, 2. In- 
sertion of the ligamen- 
tum patelle into the 
lower border of the pa- 
tella. 3. Tibia. 4. Ex- 
tensor proprius hallucis 
muscle, 5. Extensor 
longus digitorum. 6. 
The peronei. 7. Inner 
belly of the gastrocne- 
miusandsoleus, 8. An- 
nular ligament. 9. An- 
terior tibial artery. ro. 
Its recurrent branch 
inosculating with (2) in- 
ferior externalarticular, 
and (1) superior exter- 
nal articular arteries, 
branches of the popli- 
teal. xr. Internal mal- 
leolar artery. 17. Ex- 
ternal malleolar inoscu- 
lating with the anterior 
peronealartery (12). 13. 
Dorsalis pedis artery. 
14. Tarsal and metatar- 
sal branches. 15. Dor- 
salis hallucis artery. 
16. Continuation of the 
dorsalis pedis into the 
sole of the foot. 


tibia immediately be- 
low the joint, and anas- 
tomose with each other, 
the superior articular 
arteries, and the re- 
current of the anterior 
tibial. The external 
passes beneath the long 
external lateral liga- 
ment of the joint, the 
internal beneath the in- 
ternal lateral ligament. 
They supply the knee- 
joint and the heads of 
the tibia and fibula. 
The muscular 
branches consist of a 
superior and inferior 
set: the former arise 
from the upper part 
of the artery and are 
distributed to the vas- 
tus externus and ham- 
string muscles ;_ the 
latter, called also the 
sural arteries, pass to 
the two heads of the 
gastrocnemius, 


ANTERIOR 
TIBIAL ARTERY. 


The anterior tibial 
artery passes forwards 
between the two heads 
of the tibialis posticus 
muscle, and through 


the opening in the upper part of the interosseous membrane, to the 


| 
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anterior tibial region. It then runs down the anterior aspect of 
the leg to the ankle-joint, where it becomes the dorsalis pedis. 

Relations.—In its course it rests on the interosseous membrane 
(to which it is connected by a little tendinous arch which is thrown 
across it), the lower part of the tibia, and the anterior ligament of 
the joint. In its upper third it is situated between the tibialis 
anticus and extensor longus digitorum, lower down between the 
tibialis anticus and extensor proprius hallucis ; and just before it 
reaches the ankle it is crossed by the tendon of the extensor proprius 
hallucis, and becomes placed between that tendon and the tendons 
of the extensor longus digitorum. Its immediate relations are the 
ven comites and anterior tibial nerve ; the latter lies at first to its 
outer side, at about the middle of the leg it is placed superficially 
to the artery, and at the ankle is again at its outer side. 


Plan of the Relations of the Anterior Tibial Artery. 


Front. 


Integument, superficial and deep fascia, 
Tibialis anticus, 
Extensor longus digitgrum, 
Extensor proprius hallucis, 
Anterior tibial nerve. 
Outer Side. 


Inner Side. Pet ae eas 
| | Anterior tibial nerve 
Tibialis anticus, | Anterior Tibial Extensorlongus digitorum, 
Tendon of extensor pro- | Artery. Extensor proprius hallucis, 
prius hallucis. : : Tendons of extensor lon- 


i ede gus digitorum. 
Behind. 

Interosseous membrane. 

Tibia (lower fourth), 

Ankle-joint. 


Branches.—The branches of the anterior tibial artery are the— 


Recurrent, External malleolar, 
Muscular, Internal malleolar. 


The recurrent branch (anterior tibial recurrent) passes upwards 
beneath the origin of the tibalis anticus muscle to ibe front of the 
knee-joint, upon which it is distributed, anastomosing with the 
articular branches of the popliteal artery. 

The muscular branches are numerous ; they supply the muscles 
of the anterior tibial region. Some of them pass through the interos- 
seous membrane to the muscles of the back of the leg and anastomose 
with branches of the posterior tibial and peroneal. 

The malleolar arteries are distributed to the ankle-joint ; the 
external, passing beneath the tendons of the extensor longus digitorum 
and peroneus tertius, inosculates with the anterior peroneal artery 
and dorsalis pedis ; the internal, beneath the tendons of the extensor 
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proprius hallucis and tibialis anticus, inosculates with branches of the 
posterior tibial and internal plantar arteries. They supply branches 
to the ankle-joint. 

The DORSALIS PEDIS ARTERY is continued forward along the 
tibial side of the dorsum of the foot, from the ankle to the base 
of the metatarsal bone of the great toe, where it divides into two 
branches, one of which dips between the two heads of the first 
dorsal interosseous musclé into the sole of the foot, and becomes 
continuous with the deep — arch ; the other, called dorsalis 
hallucis, runs forward in the first interosseous space. 

Relations.—It runs along the outer border of the tendon of the 
extensor proprius hallucis ; at its fibular side is the innermost tendon 
of the extensor longus digitorum, and near its termination it is 
crossed by the inner tendon of the extensor brevis digitorum. It 
is accompanied by venze comites, and has the continuation of the 
anterior tibial nerve to its outer side. 


Plan of the Relations of the Dorsalis Pedis Artery, 


In Front. 
Integument, 
Deep fascia, 
Inner tendon of extensor 


brevis digitorum. 
Outer Side. 
Inner Side. | Tendon of extensor lon- 
Tendon of extensor }ro- Dorsalis Pedis gus digitorum, 
prius hallucis, Artery. | Border of extensor brevis 
| digitorum, 
Anterior tibial nerve. 
Behind. 


Bones and ligaments of the tarsus. 


Branches.—The branches of this artery are the— 


Tarsal, Dorsalis hallucis, 
Metatarsal, Magna hallucis. 


The tarsal branch arches transversely across the tarsus, beneath 
the extensor brevis digitorum muscle, and supplies the articulations 
of the tarsal bones and outer side of the foot; it anastomoses with 
the external malleolar, peroneal arteries, and external plantar. 

The metatarsal forms an arch across the base of the metatarsal 
bones, and supplies the outer side of the foot, anastomosing with the 
tarsal and external plantar artery. From its convex side the meta- 
tarsal gives off three branches, dorsal interosseous, which pass forward 
upon the dorsal interosseous muscles, and divide into branches 
(dorsal collateral) for the supply of the sides of the toes between 
which they are placed. At their commencement these interosseous 
branches receive the posterior perforating arteries from the plantar 
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arch, and opposite the heads of the metatarsal bones are joined by 
the anterior perforating branches from the digital arteries. The 
interosseous artery of the fourth interosseous space, in addition to 
the two dorsal collateral branches into which it bifureates, sends a 
third branch to the outer side of the little toe. 

The dorsalis hallucis runs forward upon the first dorsal inter- 
osseous muscle, and at the base of the first phalanx divides into two 
branches, one of which passes inwards beneath the tendon of the 


_ extensor proprius hallucis, and is distributed to the inner border of 


the great toe, while the other bifurcates into two dorsal collateral 
digital branches for the adjacent sides of the great and second toe. 

The arteria magna hallucis arises from the dorsalis pedis, while 
in the metatarsal space and just before its inosculation with the 
external plantar artery. It sends a digital branch to the inner 
border of the great toe on its plantar aspect, and bifurcates to 
supply the plantar collateral digital branches of the great and 
second toe. 


POSTERIOR TIBIAL ARTERY. 


The posterior tibial artery passes obliquely downwards along the 
tibial side of the leg from the lower border of the popliteus muscle 
to the concavity of the os calcis, where it divides into the internal 
and external plantar artery. In its course it is accompanied by 
ven comites, and by the posterior tibial nerve, which lies to its 
inner side at first, and to its outer side for the rest of its course. 


Plan of the Relations of the Posterior Tibial Artery. 


Superficially. 
Integument and fascia, 
Gastrocnemius, 

Soleus, 

Deep fascia, 
Intermuscular fascia, 
Posterior tibial nerve. 


Inner Side. Outer Side. 
Posterior tibial nerve Posterior Tibial Posterior tibial nerve 
(upper third), Artery. (lower two-thirds), 
Vein. a Vein. 
Deeply. 


Tibialis posticus, 
Flexor longus digitorum, 


Tibia, 
Ankle-joint. 

Branches.—The branches of the posterior tibial artery are the — 
Peroneal, Internal calcanean, 
Nutrient, Internal plantar, 

Muscular and cutaneous, External plantar. 


Communicating, 
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The PERONEAL ARTERY is given off from the posterior tibial at 
about an inch below the lower border of the popliteus muscle ; it is 
nearly as large as the anterior tibial artery, and passes obliquely 
outwards to the fibula, It then runs downwards along the inner 
border of the fibula to its lower third, where it divides into the 
anterior and posterior peroneal. 

Relations.—The peroneal artery rests on the tibialis posticus 
muscle, and is covered in by the soleus, intermuscular fascia, and 
flexor longus hallucis, 
having the fibula to its 
outer side. 

Branches. — The 
branches of the pero- 
neal artery are—mus- 
cular to the soleus and 
neighbouring muscles ; 
nutrient to the fibula ; a 
communicating branch ; 
and two terminal 
branches, anterior and 
postertor peroneal. 

Thecommunicating 
branch is given off near 
the lower end of the 
peroneal ; it passes in- 
wards to join a corre- 
sponding branch from 
the posterior tibial. 

The anterior pero- 
neal artery pierces the — 
interosseous membrane 
at the lower third of 
the leg, and is distri- 
buted on the front of 
the outer malleolus, 
anastomosing with the 
external malleolar and 
tarsal arteries. 

The posterior pero- 
neal continuesonwards 
along the posterior as- 


eo of the outer mal- 
figure, into two branches; the anterior peroneal is 


se Prone ie Mgr : : eolus to the side of 
n plercing the interosseous membrane. 14. Pos- . My 
terior peroneal, 4 the os calcis, to which, 


pes and to the muscles 
arising from it, it distributes external calcanean branches. It anas- 
tomoses with the anterior peroneal, tarsal, external plantar, and 
posterior tibial arteries, 

The nutrient artery of the tibia arises from the trunk of the 


Fic. 271.—Posterior view of 
the leg, showing the pop- 
liteal and posterior tibial 
arteries. x1. Tendons of the 
inner ham-string. 2. Ten- 
don of the biceps, forming 
the outer ham-string. 3. 
Popliteus muscle. 4. Flex- 
or longus digitorum. — 5. 
Tibialis posticus. 6. The 
fibula ; immediately below 
the figure is the origin of 
the flexor longus hallucis ; 
the muscle has been re- 
moved in order to expose 
the peroneal artery. 7. 
Peronei muscles, longus 
and brevis. 8. Lower part 
of the flexor longus hallu- 
cis muscle with its tendon. 
9. Popliteal artery giving 
off articular and muscular 
branches ; the two superior 
articular are seen in the 
upper part of the popliteal 
space passing above the 
two heads of the gastroc- 
nemius muscle, which are 
cut through near their 
origin. The two inferior 
are in relation with the 
popliteus muscle. 1o. An- 
terior tibial artery passing 
through the angular inter- 
space between the two 
heads of the tibialis posti- 
cus muscle, rr. Posterior 
tibial artery. 12. The re- 
lative position of the ten- 
dons and artery at the 
inner ankle from within 
outwards, previously to 
their passing beneath the 
internal annular ligament. 
13. Peroneal artery, divid- 
ing a little below the 


PLATE 25. 


THE FRONT OF THE LEG AND SOLE OF THE FOOT. 


Fig. 1. 
A. Tibialis anticus. 
a, a. Its tendon. 
B. Extensor longus digitorum. 
b, b. Its tendons. 
C. Extensor longus hallucis. 
c, c. Its tendon. 
F, F. Peroneus longus. 
G, G. Peroneus brevis. 
H, H. Deep fascia covering muscles and fibula. 
K.. Extensor brevis digitorum. 
L. Anterior tibial artery and nerve. 


Fig, 2. 
. Calcaneum. 
Plantar fascia, 
Abductor minimi digiti. 
Abductor hallucis. 
Flexor accessorius., 
. Flexor longus digitorum. 
. Flexor longus hallucis. 
Flexor brevis hallucis. 
. Lumbricales. 
. External plantar artery and nerve, 


Ben Qh Hoa b> 


. Internal plantar artery and nerve. 


Fig. 3. 


Metatarsal bone of great toe. 
Tendon of tibialis posticus. 

. External plantar nerve. 

. External plantar artery. 

. Interosseous muscles. 

. Flexor brevis minimi digiti. 


WNoRHR.# 


. Tendon of peroneus longus, 


The other references are the same as in fig. 2. 
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posterior tibial, frequently above the origin of the peroneal, and 
proceeds to the nutrient canal, which it traverses obliquely from 
above downwards. It is the largest nutrient artery of bone in the 
body. 

The muscular branches of the posterior tibial artery are distri- 
buted to the soleus and deep muscles of the posterior aspect of the 
leg. One of these branches is deserving of notice, a recurrent branch, 
which arises from the posterior tibial above the origin of the peroneal 
artery, pierces the soleus, and is distributed on the inner sid of the 
head of the tibia, anastomosing with the inferior internal articular. 

The communicating branch crosses the back of the tibia, about 
two inches above its lower end ; it passes beneath the flexor longus 
hallucis tendon, and unites with the cominunicating branch of the 
peroneal, . 

The internal calcanean branches, three or four in number, 
proceed from the posterior tibial artery immediately before its divi- 
sion ; they are distributed to the integument, to the inner side of 
the os calcis, and to the muscles which arise from its inner tuber- 
osity ; and anastomose with the external calcanean branches of the 
posterior peroneal, and 
with all theneighbour- 
ing arteries, Antti 
around the heel a net- 
work of inosculations, 
rete calcanewm. 


Fic. 272.—Arteries of the sole 
of the foot, the firstand part 
of the second layer of mus- 
cles having been removed, 
1. Under and posterior part 


% of the os ealcis; to which 
PLANTAR AR the origins of the first 
TERIES. layer of muscles remain 


The internal plan- 
tar artery fais 
from the bifurcation 
of the posterior tibial 
at the inner malleolus, 
and passes along the 
inner border of the 
foot beneath the ab- 
ductor hallucis, sup- 

lying the inner bor- 
der of the foot and 
great toe, and anasto- 
mosing with the digi- 
tal branches distri- 
buted to the latter. 


attached. 2. Flexor ac- 
cessorius. 3. Long flexor 
tendons. 4. Tendon of 
the peroneus longus. 5. 
Termination of the poste- 
rior tibial artery. 6. In- 
ternal plantar. 7. External 
plantar artery. 8. The 
plantar arch giving off four 
digital branches, which 
pass forwards on the inter- 
ossei muscles. Three of 
these arteries are seen 
dividing, near the heads of 
the metatarsal bones, into 
collateral branches for ad- 
joining toes. 


The external plantar artery, much larger than the internal, 
passes obliquely outwards between the first and second layer of the 
plantar muscles to the fourth metatarsal space. It then turns trans- 


versely inwards between the second an 


third layer, to the first 


metatarsal space, where it inosculates with the dorsalis pedis. The 
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transverse portion of the artery describes a slight curve, having the 
convexity forwards ; this is the plantar arch. 
Branches.—The branches of the external plantar artery are the— 


Muscular, Digital collateral, 
Articular, 81", ) anterior perforating. 
Posterior perforating. 


The muscular and articular branches are distributed to the 
muscles of the sole of the foot and to the articulations of the 
tarsus. 

The digital branches are four in number ; the first is distributed 
to the outer side of the little toe; the three others pass forward to 
the cleft between the toes, and divide into collateral branches, which 
supply the adjacent sides of the three external toes, and the outer 
side of the second. At the bifurcation of the toes, a small branch is 
sent upwards from each digital artery, to inosculate with the dorsal 
interosseous branches of the metatarsal ; these are the anterior per- 
forating arteries. 

The posterior perforating are three small branches which pass 
upwards between the heads of the three external dorsal interos- 
seous muscles to inosculate with the arch formed by the metatarsal 
artery. 

Varieties in the Arteries of the Lower Extremity.—The 
femoral artery occasionally divides at Poupart’s ligament into two 
branches, and sometimes into three ; the former is an instance of the 
high division of the profunda artery ; and in the latter the branches 
are the profunda, superficial femoral, and internal circumflex. The 
point of origin of the profunda artery varies considerably in different 
subjects, being sometimes nearer to and sometimes farther from 
Poupart’s ligament, but more frequently the former. The branches 
of the popliteal artery are very liable to variety in size ; and in all 
these cases the compensating principle, so constant in the vascular 
system, is short tren f When the anterior tibial is of small size, the 
peroneal is large ; and in place of dividing into two terminal branches 
at the lower third of the leg, descends to the lower part of the inter- 
osseous membrane, and emerges upon the front of the ankle, to 
supply the dorsum of the foot, or the posterior tibial and plantar 
arteries are large, and the external plantar is continued between the 
heads of the first dorsal interosseous muscle, to be distributed to the 
dorsal surface of the foot. Sometimes the posterior tibial artery is 
small and thread-like ; and the peroneal, after descending to the 
ankle, curves inwards to the inner malleolus, and divides into two 
plantar arteries. If, in this case, the posterior tibial be sufficiently 
large to reach the ankle, it inosculates with the peroneal previously 
to the division of the latter. The internal plantar artery sometimes 
takes the distribution of the external plantar, which is short, and 
diminutive, and the latter not unfrequently replaces a deficient 
dorsalis pedis. 
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PULMONARY ARTERY. 


The pulmonary artery has no connection with the general arterial 
distribution, but forms part of the lesser or pulmonary circulation. 
It is called an artery because it is engaged in conveying blood from 
the heart, but it must not be forgotten that it carries impure or 
venous blood from the right side of the heart to the lungs. It arises 
from the left side of the base of the right ventricle in front of the 
origin of the aorta, and ascends obliquely for the space of two inches 
to the under surface of the arch of the aorta, where it divides into 
the right and left pulmonary artery. In its course upwards and 
backwards it inclines to the left side, crossing the commencement of 
the aorta, and is connected by the root of its left branch to the under 
surface of the arch by a thick and impervious cord, the remains of 
the ductus arteriosus of the fetus. 

Relations.—It is enclosed for nearly the whole of its extent by 
the pericardium, and receives the attachment of the fibrous portion 
of that membrane by its upper portion. Behind, it rests against the 
ascending portion of the arch of the aorta and left auricle ; on either 
side is the appendix of the corresponding auricle, and a coronary 
artery ; and above, the superficial cardiac plexus, and the cord of 
the ductus arteriosus. 

The right pulmonary artery, longer and somewhat larger than 
the left, passes transversely outwards behind the ascending aorta 
and superior vena cava to the root of the right lung, where it 
divides into two branches, the lower supplying the lower lobe, and 
the upper the other two lobes. In its course it lies parallel with 
and in front of the right bronchus. 

The left pulmonary artery, shorter and smaller than the right, 
crosses the descending aorta and left bronchus to the root of the 
left lung, where it divides into two branches for the two lobes. 


VEINS. 


The veins are the vessels which carry the blood back from the 
capillaries to the heart. They are larger, more numerous, and 
anastomose more freely than the arteries, and form two great systems 
of vessels, the superficial and the deep, the former lying between 
the superficial and deep layers of the superficial fascia, and the latter 
accompanying the arteries in their distribution ; the two systems 
have very numerous communications. 

The veins will be described according to the primary division of 
the body, taking first, those of the head and neck ; next, those of 
the upper extremity ; then, those of the lower extremity ; and lastly, 


the veins of the trunk, 
2F 
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VEINS OF THE HEAD AND NECK. 


The veins of the head and neck may be arranged into three 
groups, namely, veins of the exterior of the head, veins of the diploé 
and interior of the cranium, veins of the neck. 

The veins of the exterior of the head are the— 


Facial, Temporo-maxillary, 
Internal maxillary, Posterior auricular, 
Temporal, Occipital. 


The facial vein commences on the anterior part of the head in a 
venous plexus, formed by the communications of the branches of 
the temporal, and descends along the middle line of the forehead, 
under the name of. frontal vein, to the root of the nose, where it is 
connected with its fellow of the opposite side by a communicating 
trunk, the nasal arch. There are usually two frontal veins, which 
communicate by a transverse inosculation ; but sometimes the vein 
is single and bifurcates at the root of the nose into the two angular 

veins. From the nasal 
arch the frontal is con- 
tinued downwards by 
the side of the root of 
the nose, and near the 
angle of the eye, under 
the name of angular 
vein ; it then passes 
beneath the zygomatic 
muscles, becomes the 
facial vein, and de- 
scends along the ante- 
rior border of the mas- 
seter muscle, crossing 
the body of the lower 
jaw by the side of the 
facial artery, to the 
submaxillary gland, 
and from thence to the 
internal jugular vein, 
in which it terminates. 

The branches which 
the facial vein receives 


Fia. 273.—Superficial veins of the head and neck. x. in its course are—the 


Facial. 2. Temporal. 3. Transverse facial. 4. Pos- . : 
teriorauricular. 5. Internal maxillary. 6, External ee raorbital, which 


jugular. 7, Posterior external jugular. 8, Anterior joins the frontal vein ; 

jugular. 9. Peer sepia. ro, Internal jugular. the dorsal veins of the — 

11. Occipital. . Subclavian, : han 4 
P f* ; nose, which terminate 
in the nasal arch ; the ophthalmic, which communicates with the 
angular vein ; the palpebral and nasal, which open into the angular 
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vein; a considerable trunk, the deep facial, or anterior internal 
maxillary, which returns the blood from the spheno-maxillary fossa, 
from the infraorbital, palatine, Vidian, and spheno-palatine veins, 
and joins the facial beneath the zygomatic process of the superior 
-maxillary bone ; and the veins corresponding with the branches of 
the facial artery. It receives also a communicating branch from the 
temporo-maxillary, given off from that trunk near the angle of the 
jaw, and often, also, the ranine vein. 

The internal maxillary vein receives the veins from the zygo- 
matic and pterygoid fossee, which correspond generally with the 
branches of the internal maxillary artery ; they are so numerous 
and communicate so freely as to constitute a pterygoid plecus, which 
is placed between the temporal and external pterygoid muscles, This 
plexus sends a small branch through the foramen Vesalii to join the 
cavernous sinus. Passing backwards behind the neck of the lower 
jaw, the internal maxillary joins the temporal to form the temporo-, 
maxillary vein. 

The temporal vein commences on the vertex of the head by a 
plexiform network, which is continuous with the frontal, opposite 
temporal, auricular, and occipital veins. The ramifications of this 

lexus form an anterior and posterior branch which unite imme- 
diately above the zygoma; the trunk is here joined by another 
large vein, the middle temporal, which collects the blood from the 
temporal muscle and outer segment of the orbit, and pierces the 
temporal fascia near the root of the zygoma. The temporal vein 
then descends in the substance of the parotid gland and a little 
below the neck of the lower jaw joins with the internal maxillary 
to form the temporo-maxillary vein. The temporal vein receives 
the anterior auricular, masseteric, transverse facial, and parotid 
veins, 

The temporo-maxillary vein, a short trunk formed by the 
union of the temporal and internal maxillary, passes downwards in 
the substance of the parotid gland, lying in front of the external 
carotid artery ; near the angle of the jaw it divides into two branches, 
one of which passes over the surface of the sterno-mastoid to form 
with the posterior auricular the external jugular; the other joins 
the facial vein, and forms with it a common trunk which ends in 
the internal jugular. 

The posterior auricular vein communicates with the plexus of 
the vertex of the head, and descends behind the ear to join the 
superficial division of the temporo-maxillary and form the external 
jugular vein. It receives in its course the veins of the external ear 
and the stylo-mastoid vein. 

The occipital vein, commencing posteriorly in the plexus at the 
vertex of the head, follows the direction of the occipital artery, and 
passing deeply beneath the muscles of the back part of the neck, 

* terminates in the deep cervical vein. It communicates with the 
lateral sinus by means of a large branch which passes through the 
mastoid foramen, the mastoid vein. r 
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VEINS OF THE DIPLOE. 


The diploé of the bones of the head is furnished in the adult with 
irregular sinuses (venw diploetice), which are formed by a continua- 
tion of the internal coat of the veins into the osseous canals in 
which they are lodged. At the middle period of life these sinuses 
are confined to separate bones ; but in old age, after the ossification 
of the sutures, they may be traced from one bone to the next. They 
receive their blood from.the capillaries supplying the cellular struc- 
ture of the diploé, and terminate externally in the veins of the 
pericranium, internally in the veins and sinuses of the dura mater ; 
they are separated from the bony walls of the canals by a thin layer 
of marrow. 

Four of these diploetic veins can be generally distinguished, 
namely, frontal, anterior temporal, posterior temporal, and occipital. 
The frontal, the smallest of the four, escapes from the frontal bone at 


Fig, 274.—The external table of the skull removed to show the veins of the 
cranial diploé. 


the supraorbital notch, and opens into the supraorbital vein. The 
anterior temporal also collects the blood from the frontal bone, and 
terminates either in the deep temporal veins or in the cavernous — 
sinus, by passing through an opening in the great wing of the 
sphenoid. The posterior temporal commences in the parietal bone, 
and opens through an aperture in that bone into the lateral sinus, 
sometimes sending a ‘branch outwards to the veins of the scalp. The 
occipital, the largest of the four, originates in the occipital bone, 
and terminates internally in the torcular Herophili or lateral sinus, 
or externally in the occipital vein. 

Emissary Veins,—These are small veins which pass through the 
walls of the skull and establish communications between the sinuses 
and the veins on the exterior of the skull; they are large in the 
young child, but small and inconstant in the adult. The chief 
emissary vein are as follows:—(1) A mastoid branch, passing 
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through the mastoid foramen, and connecting the lateral sinus with 
the occipital or posterior auricular vein ; (2) a partetal branch (in- 
constant), passing through the parietal foramen and connecting 
the superior egiadin sinus with the veins of the scalp ; (3) a 
nasal branch, transmitted by the foramen cecum and connecting 
the nasal veins with the superior longitudinal sinus ; (4) a condylar 
branch, passing through the posterior condylar foramen and form- 
ing a communication between the lateral sinus and the veins around 
the cervical vertebree (inconstant) ; (5)a small vein passing through 
the foramen of Vesalius and connecting the pterygoid plexus of 
veins with the cavernous sinus (inconstant) ; (6) an oce/pital branch 
traversing the external occipital protuberance, and passing from the 
occipital veins to the torcular Herophili (inconstant); (7) small 
veins from’ the pterygoid and pharyngeal plexuses passing through 
the foramen ovale and foramen lacerum medius to the cavernous 
sinus. (8) A small venous plexus accompanies the internal caro- 
tid artery through the carotid canal and opens into the internal 
jugular vein ; and (9) a venous ring surrounds the hypoglossal nerve 
in the anterior condylar foramen, and communicates between the 
inferior petrosal sinus and the deep veins of the neck. 


CEREBRAL AND CEREBELLAR VEINS. 


The cerebral veins are remarkable for the absence of valves, and 
for the extreme tenuity of their coats. They may be arranged into 
the superficial, and deep or ventricular veins. 

The superficial cerebral veins are situated on the surface of the 
hemispheres lying in the sulci. They are named from the position 
which they occupy on the surface of the brain, either superior or in- 
ferior, internal or external, anterior or posterior. 

The superior cerebral veins, ten to twelve in number at each 
side, pass obliquely forwards, and terminate in the superior longi- 
tudinal sinus, in the opposite direction to the course of the stream 
of blood in the sinus. In the infant the direction of these veins is 
nearly transverse. 

The inferior cerebral veins pass from the lower surface of the 
hemispheres to the cavernous, superior petrosal and lateral sinuses. 
One branch, of larger size than the rest, commences on the under 
surface of the temporo-sphenoidal lobe, and after running for some 

‘distance in the fissure of Sylvius, empties into the cavernous sinus ; 
it is called the middle cerebral vein. 

The deep or ventricular veins commence within the lateral 
ventricles by the veins of the corpora striata and those of the choroid 
plecuses, which unite to form the two ven Galeni. 

The vene Galeni pass backwards in the structure of the velum 
interpositum ; and, after uniting, terminate in the straight sinus. 
They receive in their course small branches from the thalamus 
opticus and choroid plexus of the third ventricle. The basilar vein 
is the chief tributary of the vein of Galen, which it reaches by wind- 
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ing round the crus cerebri ; it conveys the blood from the anterior 
cerebral veins, deep Sylvian vein, and inferior striate veins. The 
veins of Galen also receive branches from the corpora quadrigemina, 
pineal body and posterior cornu of the lateral ventricle. 

The cerebellar veins are disposed, like those of the cerebrum, on 
the surface of the lobes of the cerebellum ; they are situated, some 
on the superior, some on the inferior surface, while others occupy 
the borders of the organ. Those in the middle line of the upper 
surface terminate in the veins of Galen and straight sinus ; those 
of the under surface in the lateral and occipital sinuses. 


SINUSES OF THE DURA MATER. 


The sinuses of the dura mater are irregular channels. formed by 
the splitting of the layers of that membrane, and lined on their inner 
surface by a continuation of the internal coat of the veins. They 
are seventeen in number, six pairs and five single ones, and are as 
follows :— 
Superior longitudinal sinus, 
Inferior longitudinal sinus, 
Five single. ; Straight sinus, 

Circular, 

Transverse. 

Two occipital sinuses, 

Two lateral sinuses, 

Two cavernous, 

Two superior petrosal, 

Two inferior petrosal, 

Two spheno-parietal. 


Six pairs. 


The superior longitudinal sinus is situated in the attached 
margin of the falx cerebri, and extends along the middle line of 
the arch of the skull, from the foramen cecum in the frontal, to 
the inner protuberance of the occipital bone. In the young child it 
receives a small vein from the nose which reaches it by passing 
through the foramen caecum, and not unfrequently this remains 
permanent in the adult. It is triangular in form, small in front, 
and increases gradually in size as it passes backwards ; it receives 
the superior cerebral veins, numerous small veins from the diploé, 
and near the posterior extremity of the sagittal suture the parietal 
veins from the pericranium and scalp. Examined in its interior, it © 
presents numerous transverse fibrous bands, the chorde Wallisit, 
which are stretched across its inferior angle ; and some small white 
granular masses, the glandule Pacchioni ; the oblique openings of 
the cerebral veins, with their valve-like margin, are also seen on the 
walls of the sinus, 

The termination of the superior longitudinal sinus forms a con- 
siderable dilatation, with which the straight sinus communicates 
in front, the lateral sinuses on each side, and the occipital sinuses 
below. This dilatation is generally situated to the right of the 
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middle line, and is named the torcular Herophili. It is con- 
tinuous with the lateral sinus of the same side, and communicates, 
by a transverse channel, with the commencement of the lateral 
sinus of the opposite side. 

The inferior longitudinal sinus is situated in the free margin of 
the falx cerebri ; itis cylindrical in form, and extends from near the 
erista galli to the anterior border of the tentorium, where it termi- 
nates in the straight sinus. It receives in its course several veins 
from the falx and sometimes one or two from the internal surface of 
the hemispheres. 

The straight sinus is the sinus of the tentorium ; it is situated 
at the line of union of the falx with the tentorium ; is prismoid in 
form, and extends across the tentorium, terminating by bending 
outwards in a direction opposite to that taken by the superior 


Fic, 275.—Sinuses of the 
upper and back part of 
the skull. 1. Superior 
longitudinal sinus. 2, 
2. Superior ‘cerebral 
veins opening into the 
sinus from behind for- 
wards. 3. Falx cerebri. 
4. Inferior longitudi- 
nal sinus. 5. Straight 
sinus. 6. Venz Galeni. 
7. Torcular Herophili. 
8. The lateral sinuses, 
with the occipital sin- 
uses between them. 9 
The termination of the 
inferior petrosal sinus 
of one side. 10.;Bulbs 
of the internal jugular 
veins, corresponding 
with the jugular fossze. 
ir. Internal jugular 
veins, 


longitudinal sinus, and forming the lateral sinus of that side. 
Besides the inferior longitudinal sinus it receives the venze Galeni, 
the cerebral veins from the inferior part of the posterior lobes, and 
the superior cerebellar veins. 

The circular sinus is situated in the sella turcica, surrounding 
the pituitary body ; it consists of an anterior and posterior portion, 
the former being usually the larger. It receives veins from the 
pituitary body, the dura mater and the bone, and forms a communi- 
cation between the two cavernous sinuses. 

The transverse or basilar sinus consists of a plexus of veins 
lying on the basilar portion of the occipital bone. It communicates 
with the two inferior petrosal sinuses, and with the anterior spinal 
veins. 

The occipital sinuses are two canals of small size, situated at the 
back of the foramen magnum ; as they ascend they unite to form a 
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single trunk which runs in the attached border of the falx cerebelli, 


al 


\ 


Fic. 276,—Sinuses of the base of the 
skull. 1. Ophthalmic veins. 2. Caver- 
nous sinus of one side. 3. Circular 
sinus: the figure occupies the position 
of the pituitary gland in the sella tur- 
cica, 4. Inferior petrosal sinus. 5. 
Transverse sinus. 6, Superior petrosal 
sinus. 7. Internal jugular vein. 8. 
Foramen magnum. 9g. Occipital sin- 
uses. ro. Torcular Herophili. 11, 11. 
Lateral sinuses. 


terminates in the torcular Herophili. 


They communicate with 
the posterior spinal veins, and 
not unfrequently with the ter- 
mination of the lateral sinuses. 
The lateral sinuses are vari- 
able in their origin, but most 
frequently the right is formed 
by the superior longitudinal 
sinus and the left by the straight 
sinus. They pass outwards, 
in the attached margin of the 
tentorium, and then curve down- 
wards and inwards along the base 
of the petrous portion of the tem- 
poral bone, at each side, to the 
posterior compartment of the 
jugular foramina, where they 
terminate in the internal jugu- 
lar veins. Each sinus rests in its 
course on the lateral groove 
of the occipital bone, posterior 
inferior angle of the parietal, 
mastoid portion of the temporal, 
and again on the occipital bone. 
They receive the cerebral veins 
from the inferior surface of the 
pean! lobes, the inferior cere- 
ellar veins, superior petrosal sin- 
uses, mastoid and posterior con- 
dylar veins, and often the veins 
from the occipital diploé. These 
sinuses are often unequal in 


size, the right being larger than the left. 
The cavernous sinuses are named from presenting in their in- 


Fic. 277.—Cavernous sinus, 
1. Sphenoidal cells. 2. 
Pituitary body. 3. Third 
nerve. 4. Fourth nerve. 
+5. Ophthalmic division of 

| fifth nerve. 6. Sixth nerve. 
7. Superior maxillary divi- 
sion of fifth nerve. 8, In- 
ternal carotid artery. 9, 0. 
Cavernous sinus, 


teriorareticular struc- 
ture similar to that 
of cavernous tissue. 
They are situated at 
each side of the sella 
turcica, receiving, an- 
teriorly, the ophthal- 
mic veins through the 
sphenoidal _ fissures, 
and the spheno-pari- 
etal sinuses, and ter- 


minating posteriorly in the inferior petrosal sinuses. In the walls of 
the cavernous sinus are the internal carotid artery, several filaments 
of the carotid plexus, the third, fourth, ophthalmic division of the 
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fifth, and sixth nerve. The third, fourth, and ophthalmic nerves lie 
in the outer wall of the sinus, just beneath the aie mater ; the in- 
ternal carotid artery also lies on the outer wall of the sinus, but pro- 
jects into its lumen. The sixth nerve winds round the outer side of 
the carotid artery, and is continued forwards on the floor of the sinus ; 
the nerve and artery are separated from the cavity of the latter by its 
lining membrane only. As the nerves approach the sphenoidal fissure 
they change their position, so that at that opening the fourth nerve 
is highest, next, the frontal and lachrymal branches of the ophthal- 


Sphenoidal Fissure. Cavernous Sinus. 


ath nerve...... 
Frontal of sth... 
Lachrymal of sth 


Supr. div. of 3rd. 
Nasal of 5th..... 


Infer. div. of 3rd 
6th nerve....... 


m@ Gasserian 
Ganglion. 


Fic. 278.—Diagram of the nerves passing through the cavernous sinus. 


mic, then the upper division of the third, the nasal branch of the 
ophthalmic, the lower division of the third, and the sixth nerves, in 
the order here given. Besides the ophthalmic vein the cavernous 
sinus receives the cerebral veins of the under part of the anterior 
lobe, a vein, from the posterior border of the orbit and the vein of 
the middle fossa of the cranium. The cavernous sinuses communi- 
cate by means of the ophthalmic with the facial veins, by the circular 
sinus with each other, and by the superior petrosal with the lateral 
sinuses. 

The inferior petrosal sinuses are the continuations of the caver- 
nous sinuses backwards. They run in the shallow groove formed 
by the lower border of the petrous portion of the temporal bone 
and the basilar portion of the occipital at each side of the base of 
the skull, to the jugular foramina, where they terminate with the 
lateral sinuses in the commencement of the internal jugular veins. 

The superior petrosal sinuses pass obliquely backwards along 
the attached border of the tentorium, on the upper margin of the 
petrous portion of the temporal bone, and establish a communication 
between the cavernous and lateral sinus at each side. They are of 
very small size, and receive one or two cerebral veins from the 
inferior part of the middle lobes, and a cerebellar vein from the 
anterior border of the cerebellum, Near the extremity of the 
petrous bone these sinuses cross the oval aperture which transmits 
the fifth nerve (Meckel’s space). 
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The spheno-parietal sinuses are two minute blood-channels 
which run under the border of the lesser wing of the sphenoid. 
They commence by small meningeal veins, and terminate in the 
commencement of the cavernous sinuses. 

OPHTHALMIC VEINS.—The veins of each orbit are two in number, 
superior and inferior. The superior ophthalmic vein, much the 
larger of the two, commences near the root of the nose by com- 
munications with the angular and supra-orbital branches of the 
facial vein ; it runs along the inner side of the orbit with the oph- 
thalmic artery, then crosses the optic nerve from within outwards, 
and passing through the sphenoidal fissure joins the cavernous sinus. 
Its tributaries are the anterior and posterior ethmoidal, anterior and 
postertor ciliary, central vein of the retina, muscular, and lachrymal 
veins. The inferior ophthalmic vein is derived from the posterior 
ciliary and inferior muscular branches, it runs near the floor of the 
orbit, communicates through the spheno-maxillary fissure with the 
pterygoid plexus, and terminates in the same way as the upper 
branch, which it often joins. 


VEINS OF THE NECK. 
The veins of the neck which return the blood from the head are— 


External jugular, Internal jugular, 
Anterior jugular, Vertebral. 


The external jugular vein, the continuation of the superficial 
division of the temporo-maxillary, augmented by the junction of the 
posterior auricular, and sometimes of the occipital, commences at 
the lower border of the parotid gland, in front of the sterno-mastoid 
muscle. It descends the neck in the direction of a line drawn from 
the angle of the lower jaw to the middle of the clavicle, crosses the 
sterno-mastoid, and terminates near the posterior and inferior attach- 
ment of that muscle, in the subclavian vein. It is provided with 
two pairs of valves, one situated near its entrance into the subclavian 
vein, and the other about the middle of the neck. In its course 
downwards, it lies on the anterior lamella of the deep cervical 
fascia, which separates it from the sterno-mastoid muscle, and is 
covered in by the platysma myoides and superficial fascia ; at the 
root of the neck it pierces the deep cervical fascia. It is accom- 
panied, for the upper half of its course, by the auricularis magnus 
nerve. The branches which it receives are the occipital cutaneous 
and posterior cervical cutaneous, and, near its termination, the 
supra-scapular and posterior scapular. Frequently a branch of 
considerable size, called posterior external jugular, collects the 
blood from the occipital region and muscles of the back of the neck ; 
it runs between the splenius and trapezius, and joins the external | 
jugular about the middle of its course. 
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The anterior jugular vein commences on the os hyoides by several 
small veins and by a branch from the temporo-maxillary, and passes 
downwards along the mid-line of the neck to the sternum ; it then 
turns outwards behind the lower part of the sterno-mastoid and 
opens into the subclavian vein, near the termination of the external 
jugular. The two veins communicate with each other, and with 
the external and internal jugular veins. The anterior jugular is 
very variable in size, sometimes almost or entirely replacing the 
external jugular, and at others being represented only by a few 
small branches. 

The internal jugular vein, formed by the convergence of the © 
lateral and inferior petrosal sinus, commences at the under surface 
of the jugular foramen on each side of the base of the skull, by a 
considerable dilatation (the bulb of the internal jugular vein), and 
descends the side of the neck, lying, in the first instance, to the 
outer side of the internal carotid, then on the outer side of the 
common carotid artery to the root of the neck, where it unites with 
the subclavian, and constitutes the innominate vein. At its com- 
mencement, the internal jugular vein is posterior and external to the 
internal carotid artery and eighth, ninth, and tenth pairs of nerves, 
the hypoglossal nerve being behind it ; lower down, the vein and 
artery are on the same plane, the glosso-pharyngeal and hypoglossal 
nerves passing forwards between them, the pneumogastric being be- 
tween and behind in the same sheath, and the spinal accessory nerve, 
crossing obliquely behind or before the vein at its upper part. It is 
provided with a pair of valves, placed near its termination. 

The tributaries which the internal jugular receives in its course 
are—pharyngeal, lingual, deep division of the temporo-maailary, | 
facial, middle thyroid, and sometimes the occipital. 

The vertebral vein descends by the side of the vertebral artery, 
in the canal formed by the foramina in the transverse processes of 
the cervical vertebrae, and at the root of the neck opens into the 
subclavian vein close to its termination. In the lower part of the 
vertebral canal it frequently divides into two branches, one of which 
advances forwards, while the other passes through the foramen in 
the transverse process of the seventh cervical vertebra, before open- 
ing into the subclavian vein. On the right side it crosses the first 

art of the subclavian artery. 

The tributaries which it receives in its course are the posterior 
condylar vein, muscular veins, cervical meningo-rachidian veins, and 
near its termination the superficial and deep cervical veins. 

The inferior thyroid veins, two, and frequently more in number, 
are situated one on each side of the trachea, and receive the venous 
blood from the thyroid gland. They communicate with each other, 
and with the middle and superior thyroid veins, and form a plexus 
on the front of the trachea. The right vein terminates in the right 
innominate vein, just at its union with the superior cava ; the left 
in the left innominate vein. 
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VEINS OF THE UPPER EXTREMITY. 


The veins of the upper extremity are deep and superficial. The 
deep veins accompany the branches and trunks of the arteries, and 
constitute their venw comites. The vene comites of the radial and 
ulnar artery are enclosed in the same sheath with those vessels, and 
terminate at the bend of the elbow in the brachial veins, The 
brachial venee comites are situated one at each side of the artery, 
and open into the axillary vein; the axillary becomes the sub- 
clavian, and the subclavian unites with the internal jugular to form 
the innominate vein. 

The superficial veins of the arm are the— 


Anterior ulnar vein, Cephalic vein, 
Posterior ulnar vein, Median vein, 
Basilic vein, Median basilic, 
Radial vein, Median cephalic. 


The anterior ulnar vein collects the venous blood from the inner 
and palmar border of the hand, and ascends along the anterior aspect 
of the inner side of the forearm to the bend of the elbow, where it 
joins with the posterior ulnar to form the basilic vein. 

The posterior ulnar vein commences on the dorsum of the hand 
by the ulnar termination of the venous arch, which receives the digital 
veins from the fingers, and, after being joined by a large vein, the 
vena salvatella, from the little finger, ascends along the posterior 
aspect of the forearm to the bend of the elbow, where it turns for- 
~ ward and terminates by joining the anterior ulnar vein. 

The basilic vein (Sacvikds, royal, or principal), formed by the 
union of the anterior and posterior ulnar veins, ascends along the 
inner side of the upper arm, receives the median basilic vein, and 
near its middle pierces the fascia; it then passes upwards to the 
axilla, and being joined by the brachial ven comites, becomes the 
axillary vein. 

The radial vein commences on the dorsum of the hand, by the 
radial termination of the venous arch, which receives the veins of 
the fingers. This origin is increased by the junction of some small 
veins from the thumb, and a branch from the ven comites of the 
deep palmar arch. The radial vein ascends the dorsal side of the 
forearm to a little below its middle, then lies on its anterior aspect 
to the bend of the elbow, where it unites with the median cephalic, 
to form the cephalic vein. 

The cephalic vein (cedar), the head) ascends along the outer side 
of the vEpet arm to its superior third ; it then enters the groove 
between the pectoralis major and deltoid muscle, where it is in rela- 
tion with the descending branch of the thoracico-acromialis artery, 
pierces the costo-coracoid membrane, and terminates beneath the 
clavicle in the axillary vein. A large communicating branch some- 
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times crosses the clavicle and connects this vein with the external 


jugular. 


_ The median vein is intermediate in position between the ante- 
rior ulnar and radial veins ; it begins at the wrist by the junction 


of branches from the 
palm of the hand, and 
collects the blood from 
the anterior aspect of 
the forearm, com- 
municating with the 
radial and anterior 
ulnar. At the bend of 
the elbow it receives 
a branch from the 
deep veins, and divides 
into two branches, the 
median cephalic and 
median basilic. 

The median cepha- 
lic vein, longer and 
somewhatsmaller than 
the median basilic, 
passes obliquely out- 
wards, in the groove 
between the biceps and 
supinator longus, to 
unite with the radial 
and form the cephalic 


Fic. 279.—Veins of the 
forearm and bend of 
the elbow. 1. Radial 
vein. 2. Cephalic 
vein. 3. Anterior ul- 
narvein. 4. Posterior 
ulnar vein. 5. The 
trunk formed by 
their union. 6. Ba- 
silic vein, piercing 
the deep fascia at 
7. 8. Median vein. 
g. Communicating 
branch between the 
deep veins of the 
forearm and_ the 
upper part of the 
median vein. to. 
Median cephalicvein. 
1x. Median basilic. 
12. Position of the 
brachial artery. 13. 
The semilunar fascia 
of the biceps. 14. 
External cutaneous 
nerve, 15. Internal 
cutaneous nerve. 16. 
Intercosto - humeral 
nerve. 17. External 
cutaneous branch of 
the musculo-spiral 


vein. The branches of : pes 
the external cutaneous ; 
nerve pass behind it. 

The median basilic vein, larger than the median cephalic, passes 
obliquely inwards, in the groove between the biceps and pronator 
radii teres, and joins the basilic vein. This vein is ee by one 
or two filaments of the internal cutaneous nerve, and overlies the 
brachial artery, from which it is separated by the semilunar fascia 
of the biceps. 

AXILLARY VEIN.—The axillary vein is formed by the union > 
of the venze comites of the brachial artery with the basilie vein. 
It lies to the inner side of the artery, receives numerous branches 
from the collateral veins of the branches of the axillary artery, and 
at the lower border of the first rib becomes the subclavian vein. 
Above the pectoralis minor it receives the cephalie vein. 

SUBCLAVIAN VEIN.—The subclavian vein crosses the first 
rib beneath the clavicle, and unites with the internal jugular vein 
to form the innominate vein. It lies at first in front of the sub- 
clavian artery, and then in front of the scalenus anticus, which sepa- 
rates it from that vessel. The phrenic and pneumogastric nerves 
pass between the artery and vein. The veins opening into the sub- 
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clavian are the external and anterior jugular 
externally to the scalenus anticus, and the 
vertebral internally to that muscle. 


hips 
v, 


VEINS OF THE LOWER EXTREMITY. 


The veins of the lower extremity are deep 
and superficial. The deep veins accompany the 
branches of the arteries in pairs, and form the 
ven comites of the anterior and posterior 
tibial and peroneal artery. These veins unite 
in the popliteal region to form a single vessel 
of large size, the popliteal, which successively 
becomes in its course the femoral and the ex- 
ternal iliac vein. 

POPLITEAL VEIN.-—The popliteal vein as- 
cends through the popliteal region, lying, in 
the first instance, superficial to the artery, and 
then getting somewhat to its outer side ; and, 
passing through the oval opening in the tendon 
of the adductor magnus, becomes the femoral 
vein. It receives several muscular and articu- 
lar branches, and the external saphena vein, 
The valves in this vein are four or five in 
number. 

FEMORAL VEIN.—The femoral vein, com- 
mencing at the opening in the adductor mag- 
nus muscle, ascends the thigh in the sheath 
of the femoral artery, and entering the pelvis 
beneath Poupart’s ligament, becomes the ex- 
ternal iliac vein. In the lower part of its 
course it is situated on the outer side of the 
artery ; it then becomes placed behind that 
vessel, and at Poupart’s ligament, lies to its 
inner side. It receives the muscular veins and 
profunda, and, through the saphenous opening, 
the internal saphena vein. he valves in this 
vein are four or five in number. 

The profunda vein is formed by the con- 
vergence of the numerous small veins which 
accompany the branches of the artery ; it isa 
vein, of large size, lies in front of the profunda 
artery, and terminates in the femoral at about 
two inches below Poupart’s ligament. 

SUPERFICIAL VEINS. —The superficial veins 
are the external or short, and the internal or long 


Fic. 280.—Superficial veins of the front of thigh and inner side of leg. 1. Internal 
saphena. 2. Superficial external pudic. 3. Superficial epigastric. 4. Superficial 
circumflex iliac. 5. Femoral artery. 6. Femoral vein, 7, Dorsal arch connecting 
the short and long saphena veins. 
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saphena. They commence on the dorsum of the foot in a venous 
arch which lies across the metatarsus; this 
venous arch receives the digital veins by its 
convex side. 

The external saphena vein commences at the 
_ outer extremity of the venous arch and on the 
outer border of the foot. It passes behind the 
outer ankle, ascends along the posterior aspect of 
the leg, lying in the groove between the two bellies 
of the gastrocnemius muscle, and pierces the deep 
fascia in the popliteal region to join the popliteal 
vein. It receives several cutaneous branches in 
the popliteal region previously to perforating the 
deep fascia, and is in relation in its course with 
the external saphenous nerve. 

The internal saphena vein commences at 
the inner extremity of the venous arch of the 
dorsum and on the inner side of the foot and 
great toe. It ascends in front of the inner ankle 
and along the inner side of the leg; it then 
passes behind the inner condyle of the femur 
and along the inner side of the thigh to the 
saphenous opening where it pierces the sheath 
of the femoral vessels, and terminates in the 
femoral vein, at about one inch and a half below 
Poupart’s ligament. 

It receives in its course the cutaneous veins of 
the leg and thigh, and communicates freely with 
the deep veins. At the saphenous opening it is 
joined by the superficial epigastric and circumflex = 
iliac vein, and by the external pudics. The situa- Fic. 281. — External 
tion of this vein in the thigh is not unfrequently saphena vein and its 
—< by two or even three trunks of nearly pepe en aa 
equal size. It isaccompanied in its course below — Popliteal. 3. Dorsal 
the knee by the long saphenous nerve. vein of the toot. 


VEINS OF THE TRUNK. 


The veins of the trunk may be divided into—1. The superior vena 
cava, with its formative branches. 2. The inferior vena cava, with 
its formative branches. 3. The azygos veins. 4. The vertebral and 
spinal veins. 5. The cardiac veins. 6. The portal vein. 7. The 
pulmonary veins. 


SUPERIOR VENA CAVA, WITH ITS FORMATIVE 
BRANCHES. 


The innominate veins are two large trunks, formed by the union 
of the internal jugular and subclavian vein at each side of the root 
of the neck. 
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The right innominate or brachio-cephalic vein, about an inch 
and a quarter in length, lies superficially and externally to the in- 
nominate artery, and descends almost vertically to unite with its 
fellow of the opposite side in the formation of the superior cava. It 
lies superficial to and on the right side of the arteria innominata, 
and has on its outer side the pleura and apex of the right lung. At 
the junction of the jugular and subclavian vein it receives from 
behind the ductus lymphaticus dexter, and lower down it has open- 
ing into it the right internal mammary, right superior intercostal, and 
right inferior thyroid vein. 

The left innominate or brachio-cephalic vein, considerably 
longer than the right, extends almost horizontally across the roots 
of the three great arteries arising from the arch of the aorta to 
the right side of the mediastinum, where it unites with the right 
innominate vein, to constitute the superior vena cava. It is in 
relation in front with the left sterno-clavicular articulation, remains 
of the thymus gland, sterno-hyoid, and sterno-thyroid muscles, and 
first piece of the sternum. At its commencement it receives the 
thoracic duct which opens into it from behind, and in its course 
is joined by the left inferior thyroid, left mammary, and left superior 
intercostal vein. It also receives some small veins from the medias- 
tinum and thymus gland. There are no valves in the innominate 
veins. 


SUPERIOR VENA CAVA. 


The superior cava is a short trunk about three inches in length, 
formed by the junction of the two innominate veins. It descends 
perpendicularly on the right side of the arch of the aorta, and 
en the pericardium terminates in the upper part of the right 
auricle. 

It is in relation in front with the pericardium ; behind with the 
right pulmonary artery ; internally with the ascending aorta and 
innominate artery ; externally with the pleura and right phrenic 
nerve. It receives small mediastinal and pericardiac veins, and, 
immediately before entering the pericardium, is joined by the vena 
azygos major. It has no valves. 


INFERIOR VENA CAVA, WITH ITS FORMATIVE 


BRANCHES. 


The external iliac vein lies to the inner side of the correspond- 
ing artery at the os pubis ; on the right side it gradually gets behind 


Fic. 282.—Veins of the trunk. 1. Right internal jugular. 2. Left internal jugular. 
3. Right external jugular. 4. Left external jugular. 5. Right innominate vein. 
6. Lett innominate. 7. Right superior intercostal vein, 8 and 12. Left superior 
intercostal veins. 9. Thymic vein. x10. Left internal mammary vein. 11. Peri- 
cardial and mediastinal veins. 13. Vena cava superior receiving vena azygos 
major. 14. Left bronchus, 15. Vena azygos major. 16, Superior vena azygos 
minor. 17. Quadratus lumborum. 18. Inferior vena azygos minor. 19. Vena 
cava inferior. 20. Abdominal aorta. 21. Right common iliac artery. 22. Com- 
municating lumbar vein. 23. Right common iliac vein. 24, Left common iliac 
artery. 26, Left common iliac vein, : 
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the artery as it passes upwards along the brim of the ig but on 
the left side it lies altogether to the inner side of the artery ; it 
terminates opposite the sacro-iliac symphysis by uniting with the 
internal iliac, to form the common iliae vein. Immediately above 
Poupart’s ligament it receives the epigastric and deep circumflex 
iliac vein ; it has no valves, 

The internal iliac vein is formed by vessels which correspond 
with the branches of the internal iliac artery; it receives the 
returning blood from the gluteal, ischiatic, internal pudic, and 
obturator vein, externally to the pelvis; and from the vesical and 
uterine plexuses within the pelvis. The vein lies to the inner side 
of the internal iliac artery, and terminates by uniting with the ex- 
ternal iliac vein, to form the common iliac ; it has no valves. 

The vesical and. prostatic plexus is an important plexus of 
veins which surrounds the neck and base of the bladder man prostate 
ps and receives its blood from the veins of the prostate, bladder, 
deep perineal muscles, great dorsal vein of the penis, and the external 
organs of generation. It is retained in connection with the sides of 
the bladder by a reflection of the pelvic fascia. 

The hemorrhoidal plexus consists of large veins with frequent 
anastomoses which surround the lower part of the rectum, beneath 
the mucous membrane. From the plexus proceed the superior, 
middle, and inferior hemorrhoidal veins, which accompany the 
arteries of the same name. This plexus forms a direct communi- 
cation between the portal and general venous systems. 

The uterine plexus is situated around the vagina, and at the 
sides of the uterus, between the two layers of the broad ligament. 
The veins forming the vesical and uterine plexus are peculiarly sub- 
ject to the production of calcareous concretions termed phlebolites. 

The common iliac veins are formed by the union of the external 
and internal iliac vein at each side of the pelvis. The right common 
iliac, shorter than the left, ascends obliquely behind the correspond- 
ing artery ; and on the intervertebral substance between the fourth 
and fifth lumbar vertebra, unites with the vein of the opposite side, 
to form the inferior cava, The left common iliac, longer and more 
oblique than the right, ascends behind and a little internally to the 
corresponding artery, and passes beneath the right common iliac 
artery, near its origin, to unite with the right vein in the formation 
of the inferior vena cava, Each common iliac vein receives the ilio- 
lumbar vein, and often the lateral sacral ; the left receives in addition 
the vena sacra media, These veins have no valves, 


INFERIOR VENA CAVA. 


The inferior vena cava is formed by the union of the two common 
iliac veins, on the intervertebral substance between the fourth and 
fifth lumbar vertebra. It ascends along the front of the vertebral 
column, to the right of the abdominal aorta, and passing through 
the fissure in the posterior border of the liver and the quadrilateral 
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Opening in the tendinous centre of the diaphragm, terminates in the 
inferior and posterior part of the right auricle. It has no valves. 

It is in relation from below upwards, in front with the mesentery, 
transverse duodenum, portal vein, pancreas, and liver, which latter 
nearly and sometimes completely surrounds it; behind it rests on 
the vertebral column and right crus of the diaphragm, from which 
it is separated by the right renal artery and right lumbar arteries ; 
to the right it has the peritoneum and sympathetic nerve ; to the 
left the aorta. 

ao tributaries which the inferior vena cava receives in its course 
are the— 


Lumbar, Supra-renal, 
Right spermatic, Inferior phrenic, 
Renal, . Hepatic. 


The lumbar veins, four in number at each side, collect the venous 
blood from the muscles and integument of the loins, and spinal veins : 
the left are longer than the right on account of the position of the 
vena cava, and pass behind the aorta in order to reach that vessel. 
These veins communicate with each other by branches which pass in 
front of the transverse processes of the vertebrae (ascending lwmbar 
vein). 

The right spermatic vein is formed by the two veins which 
return the blood from the venous plexus of the spermatic cord 
(spermatic or pampiniform plexus). These veins follow the course of 
the spermatic artery, and unite to form the single trunk which opens 
into the inferior vena cava. The left spermatic vein terminates in 
the left renal vein. 

The ovarian veins represent the spermatic veins of the male, and 
collect the venous blood from the ovaries, round ligaments, and 
Fallopian tubes. They communicate with the uterine sinuses, and 
terminate as in the male. 

The renal or emulgent veins return the blood from the kidneys ; 
their branches are situated in front of the divisions of the renal 
arteries, and the left opens into the vena cava somewhat higher 
than the right. The deft is longer than the right in consequence of 
the position of the vena cava, and crosses the aorta immediately 
below the origin of the superior mesenteric artery. It receives the 
left spermatic vein, which terminates in it at right angles : hence the 

more frequent occurrence of varicocele on the left than on the right 
_ side; it also receives the left inferior phrenic and left supra-renal. 

The supra-renal veins terminate partly in the renal veins, and 
partly in the inferior vena cava. 

The inferior phrenic veins return the blood from the ramifica- 
tions of the phrenic arteries ; they open into the inferior vena cava. 

The hepatic veins form two principal trunks and numerous 
~ smaller channels which open into the inferior vena cava, while that 
vessel is situated in the posterior border of the liver. The hepatic 
veins commence in the liver by minute venules, the intralobular 
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veins, in the centre of each lobule; these pour their blood into 
larger vessels, the sublobular veins; and the sublobular veins con- 
stitute, by their convergence and union, the hepatic trunks, which 
terminate in the inferior vena cava. 


AZYGOS VEINS. 


The azygos veins (Fig. 282) form a system of communication be- 
tween the superior and inferior vena cava, and serve to return the 
blood from that part of the trunk of the body in which those vessels 
are deficient, on account of their connection with the heart. This 
system consists of four sets of vessels, namely— 

Vena azygos major, 

Vena azygos minor superior, 
Vena azygos minor inferior, 
Intercostal veins. 

The vena azygos major commences in the lumbar region as a 
continuation of the ascending lumbar vein ; sometimes it 1s joined 
by a branch directly from the inferior ,vena cava, or by one from the 
renal vein. It passes through the aortic opening of the diaphragm, 
lying on the right side of the thoracic duct and aorta, and ascends 
along the right side of the vertebral column to the third dorsal 
vertebra, where it arches forwards over the right bronchus, and ter- 
minates in the superior vena cava. It receives all the intercostal 
veins of the right side with the exception of those of the first space, 
the vena azygos minor superior and inferior, some cesophageal veins, 
and right bronchial vein, 

The vena azygos minor superior is formed by the union of 
the intercostal veins of the left side from the fourth to the eighth ; 
it communicates with the left superior intercostal vein, and crosses 
the body of the eighth dorsal vertebra behind the aorta to empty 
into the vena azygos major. 

The vena azygos minor inferior commences in the lumbar region, 
on the left side, as the ascending lumbar vein, or by a communication 
with the renal vein. It enters the chest through the left crus of the 
diaphragm and ascends the left side of the vertebral column, crosses 
the ninth dorsal vertebra and opens into the vena azygos major. It 
receives the three lower intercostal veins of the left side and some 
branches from the mediastinum. 

The azygos veins have no valves. 

The intercostal veins vary somewhat in their arrangement, but 
the following seems to be the most common disposition :—On the 
‘right side, the vein of the first space joins the right innominate vein, 
or the termination of the vertebral; the veins of the second and 
third, or second, third, and fourth spaces, form a common trunk 
which terminates in the vena azygos major as it winds round the 
root of the lung; the veins of the remaining spaces empty directly 
into the vena azygos major. On the left side, the vein from the first 
space accompanies the superior intercostal artery, and empties into 
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the left innominate vein ; the branches from the second and third 
spaces unite to form a common trunk which crosses the arch of the 
aorta to terminate in the left innominate vein; those from the 
fourth to the eighth spaces end in the vena azygos minor superior, 
and those of the remaining three spaces in the vena azygos minor 
inferior (B. G. Morison). 

The bronchial veins return the blood from the structure of the 
lungs ; the right empties into the vena azygos major near its termi- 
nation, and the left in the vena azygos minor superior. 


VERTEBRAL AND SPINAL VEINS. 


The numerous venous plexuses of the vertebral column and spinal 
cord may be arranged into four groups :— 

1. Those ramifying on the arches of the vertebre externally, 
dorsal-spinal. 

2. Those situated within the vertebral canal between the vertebrae 


Fic, 283.—Vertebral and spinal veins. A. Horizontal view. x. Vertical view. 
a, Spinous process, 6. Transverse process. ec. Body of vertebra. d. Spinal canal. 
1. Anterior external veins of body. 2. Dorsal spinal veins. 3. Posterior longi- 
tudinal spinal veins (meningo-rachidian). 4. Anterior longitudinal spinal veins 
(meningo-rachidian). 5. Venze basis vertebrarum. 6. Lateral vertebral veins. 


and the membranes, meningo-rachidian. These are further divisible 
into an anterior and a posterior set. 

3. The veins of the bodies of the vertebrae, venw basis verte- 
brarwm. 

4. The veins of the spinal cord, medulli-spinal. 

1. The dorsal-spinal veins form a plexus around the spinous, 
transverse, and articular processes, and arches of the vertebre. 
They receive the returning blood from the dorsal muscles and sur- ° 
rounding structures, and transmit it, in part to the veins inside 
the vertebral canal, by branches which perforate the ligamenta sub- 
flava, and in part to the vertebral, intercostal, lumbar, and sacral 
veins. 

2. The meningo-rachidian veins are situated between the spinal 
dura mater and the vertebrae. They communicate freely with each 
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other by means of a complicated plexus. In front they form two 
longitudinal trunks (anterior longitudinal spinal veins), extending 
the whole length of the column on each side of the posterior common 
ligament, and are joined on the body of each vertebra by transverse 
trunks, which pass beneath the ligament, and receive the large 
basi-vertebral veins from the interior of each vertebra. The pos- 
terior trunks (posterior longitudinal spinal veins) are smaller than the 
anterior ; they are situated one on each side between the laminze 
and the theca vertebralis ; they communicate with each other, with 
the anterior trunks, and with the dorsal-spinal veins. The meningo- 
rachidian veins communicate superiorly through the anterior con- 
dylar foramina with the internal jugulars; in the neck they pour 
their blood into the vertebral veins ; in the thorax, into the inter- 
costals ; and in the loins and pelvis into the lumbar and sacral 
veins, the communications being made through the intervertebral 
foramina. 

3. The vene basis vertebrarum pass out through the large 
foramina in the posterior surfaces of the bodies of the vertebra, 
and empty into the transverse branches of the anterior longitudinal 
spinal veins. They are contained in large tortuous channels in the 
substance of the bones, similar to those in the diploé of the skull, 
and run parallel with the upper and lower surfaces of the bodies of 
the vertebre. The canals become greatly developed in old age. 

4. The medulli-spinal veins are situated between the pia mater 
and arachnoid ; they communicate freely with each other to form 
plexuses, and send branches through the intervertebral foramina 
with each of the spinal nerves, to join the veins of the trunk. The 
veins of the spine bes no valves. 


CARDIAC VEINS. 


The veins returning the blood from the substance of the heart 
are the— 


Great cardiac vein, Anterior cardiac veins, 
Posterior cardiac vein, Ven Thebesii, 
Right or small coronary vein, Coronary sinus, 


The great cardiac or coronary vein commences at the apex of 
the heart, and ascends along the anterior ventricular groove to the 
hase of the ventricles ; it then curves around the left auriculo-ven- 
tricular groove to the posterior part of the heart, where it termi- 
nates in the coronary sinus, its opening being guarded by a valve of 
two segments. It receives in its course the left cardiac veins from the 
left auricle, and branches from the anterior wall of both ventricles. 

The posterior cardiac vein (frequently two in number)commences 
also at the apex of the heart, and ascends along the posterior ventri- 
cular groove, to terminate in the coronary sinus. It receives, at right 
angles, the veins from the posterior aspect of the two ventricles. 

The anterior cardiac veins collect the blood from the anterior 
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surface of the right ventricle ; one larger than the rest runs along the 
right border of the heart. They join to form a small trunk, which 
curves around the right auriculo-ventricular groove, to open directly 
into the auricle. 

The vene Thebesii are numerous minute veins which convey the 
monn blood directly from the substance of the heart into the right 
auricle, 

The right or small coronary vein runs in the right auriculo- 
ventricular groove, and winds around the heart, to empty into the 
right end of the coronary sinus. 

The coronary sinus is a short but wide trunk which forms the 
true continuation of the great cardiac vein. It is situated at the 
back of the heart between the left auricle and ventricle, and is 
covered by the muscular fibres of the auricle ; it receives the great 
cardiac, posterior cardiac, and small coronary veins, and also a small 
vessel called the oblique vein which crosses the back of the left auricle. 
The coronary sinus opens into the back of the right auricle, the open- 
ing being guarded by a small fold of endocardium which receives the 
name of coronary or Thebesian valve. All the veins joining the sinus 
are guarded at their entrance by more or less complete valves, except 
the oblique vein, 


PORTAL SYSTEM. 


The portal system of-veins includes those belonging to the 
spleen, stomach, large and small intestine, and pancreas. Its vessels 
differ from veins in general in being devoid of valves, in terminating 
as well as commencing in capillaries, and in the great thickness of 
their muscular coat. After the blood contained in the portal vein 
has been distributed to the liver, it is gathered up by the hepatic 
veins, and conveyed into the inferior vena cava. 

The portal system is composed of four large veins which return 
the blood from the chylopoietic viscera ; they are the— 


Inferior mesenteric vein, Splenic vein, 
Superior mesenteric vein, Gastric veins. 


_ The inferior mesenteric vein receives its blood from the rectum 
by means of the hemorrhoidal veins, and from the sigmoid flexure 
and descending colon, and ascends behind the transverse duodenum 
and pancreas, to terminate in the splenic vein. Its hemorrhoidal 
branches inosculate with branches of the internal iliac vein, and 
thus establish a communication between the portal and general 
venous system. 

The superior mesenteric vein is formed by branches which 
collect the venous blood from the capillaries of the superior mesen- 
teric artery ; they constitute by their junction a large trunk, which 
ascends by the side of the corresponding artery, crosses the transverse 
portion of the duodenum, and unites behind the pancreas with the 

splenic in the formation of the portal vein. 


OY nie PORTAL SYSTEM. 


The splenic vein commences in the structure of the spleen, and 
quits that organ by five or six large branches, which soon unite to 
orm a single trunk ; it is larger than the splenic artery, and perfectly 
straight in its course. It passes horizontally inwards behind the 
pancreas, and terminates near its greater end by uniting with the 
superior mesenteric and forming the portal vein. It receives in its 
course the vasa brevia, left gastro-epiploic, pancreatico-duodenal, and 


Fic. 284.—The portal vein. 1. Inferior mesenteric vein; it is traced by means of 
dotted lines behind the pancreas (2) to terminate in the splenic vein(3). 4. Spleen. 
5. Branches from the stomach, opening into the splenic vein. 6. Superior mesen- 
teric vein. 7. Descending portion of the duodenum. 8, Its transverse portion, 
crossed by the superior mesenteric vein and part of the trunk of the superior 
mesenteric artery. 9. Portal vein. 10. Hepatic artery. 11. Common bile duct. 
12. Division of the duct and vessels at the transverse fissure of the liver. 13. Cystic 
duct leading to the gall-bladder, 


pancreatic veins, and near its termination the inferior mesenteric 
vein. 

The gastric veins for the most part take the course of the cor- 
responding arteries, those of the large end of the stomach terminat- 
ing in the splenic vein, and the right gastro-epiploic in the superior 
mesenteric. Those along the lesser curvature are, however, differ- 
ently arranged to the arteries ; they are two in number, and receive 
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the name of coronary veins. Of these the one placed most ante- 
riorly is the smallest: it runs from the cardiac towards the pyloric 
end of the curve, receives branches from the pylorus and upper part 
of the duodenum, and ends in the portal vein. The posterior branch, 
much the largest, runs from the pyloric towards the cardiac end, 
and at about an inch and a half from the cesophagus winds to the 
posterior surface of the stomach, crosses the splenic artery, and 
terminates in the portal vein above the preceding. 

The PORTAL VEIN (vena porta), formed by the union of the splenic 
and superior mesenteric veins behind the pancreas, ascends through 
the right border of the lesser omentum to the transverse fissure of 
the liver, where it divides into two branches, one for each lateral 
lobe. In the right border of the lesser omentum it is situated behind 
and between the hepatic artery and ductus communis choledochus, 
and is surrounded by the hepatic plexus of nerves and lymphatics. 
At the transverse fissure each primary branch divides into numerous 
secondary branches which ramify through the portal canals, and give 
off vaginal and interlobular veins, and the latter terminate in the 
lobular venous plexus of the lobules of the liver. The portal vein 
within the liver receives the venous blood from the capillaries of the 
hepatic artery. 

Communications with the Systemic Veins.—The veins form- 
ing the portal system communicate with the systemic veins— 
(1) By the inosculation of the inferior hemorrhoidal tributaries of 
the inferior mesenteric with those of the internal iliac ; (2) by com- 
munications between the left renal vein and the veins of the intes- 
tines, especially those of the colon and duodenum ; and (3) by the 
inosculation of superficial branches of the portal veins of the liver 
with the phrenic veins. 


PULMONARY VEINS. 


The pulmonary veins, four in number, return the arterial blood 
from the lungs to the left auricle of the heart; they differ from 
veins in general, in the area of their cylinders being less than that 
of the corresponding arteries, in carrying arterial blood, in being 
devoid of valves, and in accompanying singly each branch of the 
pulmonary artery. They commence in the capillaries upon the 
parietes of the alveolar passages and air-cells, and unite to form 
a single trunk for each lobe. The vein of the middle lobe of the right 
lung unites with the superior vein, so as to form the two trunks which 
_ open into the left auricle. Sometimes they remain separate, and then 
there are three pulmonary veins on the right side. The right pul- 
monary veins pass behind the right auricle to the left auricle ; the 
left pass in front of the descending aorta; they both pierce the | 
_ pericardium. Within the lung the branches of the pulmonary veins 
are behind the bronchial tubes, and those of the pulmonary artery 
in front; but at the root of the lungs the veins are in front, next 
the arteries, and then the bronchi. 
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LYMPHATICS. 


Lymphatic vessels admit of a threefold division, into superficial, 
deep, and lacteals. The superficial lymphatic vessels, on the surface 
of the body, follow the course of the veins, and pierce the deep 
fascia in convenient situations, to join the deep, lymphatics. On 
the surface of organs they converge to the nearest lymphatic trunks. 
The superficial lymphatic glands are placed in the most protected 
situations of the superficial fascia, as in the hollow of the ham and 
groin in the lower extremity ; on the inner side of the arm in the 
ieee extremity. 

he deep lymphatics, fewer in number and somewhat larger than 
the superficial vessels, accompany the deeper veins ; those from the 
lower parts of the body converging to the numerous glands seated 
esi the iliac veins and inferior vena cava, and terminating in 
a large trunk situated on the vertebral column, the thoracic duct. 
From the upper part of the trunk of the body on the left side, and 
from the left side of the head and neck, they also proceed to the 
thoracic duct. Those on the right side of the head and neck, right 
wei ged extremity, and right side of the thorax, form a distinct duct 
which terminates at the point of junction of the subclavian with the 
internal jugular vein on the right side of the root of the neck. 

The lacteals are the lymphatic vessels of the small intestines ; 
they have received their distinctive appellation from conveying the 
milk-like product of digestion, the chyle, to the great centre of the 
lymphatic system, the thoracic duct. They are situated in the 
mesentery, and open into the numerous mesenteric glands in their 
course. When digestion is not proceeding they carry transparent 
lymph, like the other lymphatics, 

The lymphatic vessels and glands will be described according to 
the arrangement adopted for the veins, commencing with those of 
the head and neck, and proceeding next to those of the upper 
extremity, lower extremity, and trunk, 


LYMPHATICS OF THE HEAD AND NECK. 


GLANDS.—The superficial lymphatic glands of the head and 
face are small, few in number, and isolated ; they are—the occipital, 
which are situated near the origin of the occipito-frontalis muscle ; 
posterior auricular, behind the ear ; parotid, on the parotid gland ; 
zygomatic, in the zygomatic fossa ; buccal, on the buccinator muscle, 
and submawillary, beneath the margin of the lower jaw. ‘There are 
no deep lymphatic glands within the cranium. 

The superficial cervical lymphatic glands are few in number 
and small; they are situated in the course of the external jugular 
vein, between the sterno-mastoid and trapezius muscle, at the root 
of the neck, and about the larynx. 
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The deep cervical glands (glandulz concatenate) are numerous 
and of large size ; they are situated around the internal jugular vein 
and sheath of the carotid artery, by the side of the pharynx, ceso- 
phagus, and trachea, and extend from the base of the skull to the 
root of the neck, where they are in communication with the lym- 
phatic vessels and glands of the thorax. 

VesseLs.—The superficial lymphatic vessels of the head and 
face are disposed in three groups : occipital, which take the course 
of the occipital vein to the occi- 
pital and deep cervical glands ; 
temporal, which follow the 
branches of the temporal vein 
to the parotid and deep cer- 
vical glands ; and facial, which 
accompany the facial vein to 
the submaxillary lymphatic 
glands. 

The deep lymphatic vessels 
of the head are the meningeal 
and cerebral, the former are 
situated in connection with the 
meningeal veins, and escape 
through foramina at the base of 
the skull, to join the deep cer- 
vical glands. The chief cerebral 
lymphatics are situated on the 
ashe of the pia mater and 
in the choroid plexuses of the 
ventricles. They pass along with 
the internal carotid and verte- 
bral arteries and the internal 
jugular vein through the fora- 4... ; : 

Soe at the base & the skull, mo ae ieee eps 
to terminate in the deep cer- 

vical glands. In the substance of the brain the lymphatic capil- 
laries form perivascular spaces or canals around all the blood-vessels 
even to their smallest ramifications, and are in communication 
with similar spaces in the pia mater, and with the sub-arachnoid 
space, 

Phe deep lymphatic vessels of the face proceed from the nasal 
fossee, mouth, orbits, temporal fossee, and pharynx, and terminate in 
the submaxillary and deep cervical glands. 

The superficial and deep cervical lymphatic vessels accom- 
pany the jugular veins, passing from gene to gland ; at the root of 
the neck they communicate with the thoracic lymphatic vessels, and 
terminate, on the right side, in the ductus lymphaticus dexter ; on 
the left, in the thoracic duct, near its termination, 
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LYMPHATICS OF THE UPPER EXTREMITY. 


GLaNnps.—The superficial lymphatic glands of the arm are not 
more than four or five in number, and of very small size. One or 
two are situated near the median 
hasilic and median cephalic vein, 
at the bend of the elbow ; and one 
or two near the basilic vein, on the 
inner side of the upper arm, imme- 
(liately above the elbow. 

The deep glands in the forearm 
are excessively small and infrequent ; 
two or three may be found in the 
course of the radial and ulnar vessels. 
In the upper arm there is a chain 
of small glands, accompanying the 
brachial artery. 

The axillary glands are nume- 
rous and of large size. Some are 
closely adherent to the vessels, others 
are dispersed in the loose areolar 
tissue of the axilla, and a small chain 
may be observed extending along the 
lower border of the pectoralis major 
to the mammary gland, receiving the 
lymphatics of that organ and of the 
front of thechest wall( pectoral glands). 
A similar chain is found along the 
subscapular vessels at the back of 
the axilla ; it receives the lymphatic 
vessels from the integument of the 
back (subscapular glands). Two or 
three subclavian glands are situated 
beneath the clavicle, and serve as the 
medium of communication between 
the axillary and deep cervical lym- 
phatic glands (infra-clavicular glands). 

VrsseLs.—The superficial lym- 
phatic vessels of the upper extre- 
mity commence on the fingers and 
take their course along the forearm 
to the bend of the elbow. The greater 
part reach their destination by passing 
along the dorsal surface of the fingers, 
wrist, and forearm, and then curving 
Fia. 286. * i gpa a lymphatic around the borders of the latter ; 

axilla, ™ A" Hut some few are met with in the 

: palm of the hand, which take the 
direction of the median vein, At the bend of the elbow the lym- 
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phatics arrange themselves into two groups: an internal and larger 
group, which communicates with a gland situated just above the 
inner condyle, and then accompanies the basilic vein upwards to 
the axilla to enter the axillary glands ; and a smaller group which 
follows the course of the cephalic vein. Several of the vessels of 
this group cross the biceps muscle at its upper part to reach the 
axillary glands, while the remainder, two or three in number, ascend 
with the cephalic vein in the interspace of the deltoid and pectoralis 
major ; these latter usually join a small gland in this space and then 
cross the pectoralis minor muscle to become continuous with the 
subclavian lymphatics. 

Besides the lymphatic vessels of the arm, the axillary glands 
receive those from the integument of the chest, its anterior, pos- 
a and lateral aspect, and the lymphatics of the mammary 
gland. 

The deep lymphatics accompany the vessels of the upper extre- 
mity, and communicate occasionally with the superficial lymphatics. 
They enter the axillary and subclavian glands, and, at the root of 
the neck, terminate on the left side in the thoracic duct, and on the 
right side in the ductus lymphaticus dexter. 


LYMPHATICS OF THE LOWER EXTREMITY. 


Guanps.—The superficial lymphatic glands of the lower extre- 
mity are those of the groin, inguinal ; and one or two situated in the 
superficial fascia of the posterior aspect of the thigh, just above the 
popliteal region. 

The inguinal glands are divisible into two groups: a superior 
group of small size, situated along the line of Poupart’s ligament, 
and receiving the lymphatic vessels from the parietes of the abdomen, 
gluteal region, perineum, and genital organs ; and an inferior group, 
called femoral glands, of larger size clustered around the internal 
saphena vein near its termination, and receiving the superficial lym- 
phatic vessels from the lower extremity. 

The deep lymphatic glands are the anterior tibial, popliteal, deep 
inguinal, gluteal, and ischiatic. 

The anterior tibial is generally a single gland, placed on the 
interosseous membrane, by the side of the anterior tibial artery in 
the upper part of its course. 

The popliteal glands, four or five in number, and small, are 
embedded in the loose areolar tissue and fat of the popliteal 
space. 

eThe deep inguinal glands, less numerous and smaller than the 
_ superficial, are situated near the femoral vessels in the groin, beneath 
the fascia lata ; they communicate with the superficial lymphatics 
_ through the saphenous opening. 

The gluteal and ischiatic glands are placed near the vessels of 
that name, above and below the pyriformis muscle at the great 
ischiatic foramen. 
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VEssELS.—The superficial lymphatic 
vessels are divisible into two groups, 
internal and external ; the internal and 
principal group, commencing on the dor- 
sum and inner side of the foot, ascend 
the leg by the side of the internal sa- 
phena vein, and, passing behind the inner 
condyle of the femur, follow the direc- 
tion of that vein to the groin, where 
they join the femoral group of super- 
ficial inguinal glands. The greater part 
of the efferent vessels from these glands 
pierce the cribriform fascia of the sa- 
phenous opening and the sheath of the 
femoral vessels, to join the lymphatic 
gland situated in the crural ring, which 
serves to establish a communication be- 
tween the lymphatics of the lower extre- 
mity and those of the trunk. The other 
efferent vessels pierce the fascia lata to 


join the deep glands. The vessels which 


pass upwards from the outer side of the 
dorsum of the foot ascend along the outer 
side of the leg, and curve inwards across 
the front of the leg just below the knee, 
to unite with the lymphatics of the inner 
side of the thigh. The external group 
consists of a few Tymphntte vessels whic 
commence on the outer side of the foot 
and posterior partof theankle,and accom- 
pany the external saphena vein to the 
popliteal region, where they enter the 
popliteal glands. 

The deep lymphatic vessels accom- 
pany the deep veins, and communicate 
with the various glands in their course. 
After joining the deep inguinal glands 
they pass beneath Poupart’s ligament, to 
communicate with the numerous glands 
situated around the iliacvessels. Thedeep 
lymphatics of the gluteal region follow 
the course of the branches of the gluteal 
and ischiatic veins, The former join the 
glands situated on the upper border of 
the pyriformis muscle, and the latter, 
after communicating with the lymphatics 
of the thigh, enter the ischiatic glands. 


Fic, 287.—Superficial lymphatic vessels and glands 
of the front and inner side of the leg. _ 
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LYMPHATICS OF THE TRUNK. 


The lymphatics of the trunk may be arranged under three heads, 
superficial, deep, and visceral. 

The superficial lymphatic vessels of the upper half of the 
trunk pass upwards and outwards at each side, and converge, some 
to the axillary glands, others to the glands at the root of the neck. 
The lymphatics from the mammary glands follow the lower border 
of the pectoralis major, communicating, by means of a chain of 
lymphatic glands, with the axillary glands. The superficial lym- 
phatic vessels of the lower half of the trunk, gluteal region, peri- 
neum, and external organs of generation, converge to the superior 
group of superficial inguinal glands. One or two small glands are 
situated at each side of the dorsal vein of the penis, near the suspen- 
sory ligament ; from these, as from the superficial lymphatics, the 
_ vessels pass into the superior group of superficial inguinal 
glands. 

Gianps.—The deep lymphatic glands of the thorax are the 
intercostal, anterior mediastinal, and cesophageal. 

The intercostal glands, of small size, are situated on each side 
of the vertebral column, near the articulations of the heads of the 
ribs, and in the course of the intercostal arteries. 

The anterior mediastinal glands are situated along the course 
of the internal mammary arteries ; they are six or seven in number 
at each side, and receive the lymphatic vessels from the anterior wall 
of the chest, the mediastinum, thymus gland, and pericardium, 

The esophageal or posterior mediastinal glands, fifteen or 
twenty in number, are situated in the course of the cesophagus, and 
receive the lymphatics of that tube ; they communicate above with 
the deep cervical glands, on each side with the intercostal, and below 
with the abdominal glands. 

VEssSELS.—The deep lymphatic vessels of the thorax are the 
intercostal, internal mammary, and diaphragmatic. 

The intercostal lymphatic vessels follow the course of the veins 
of the same name ; and reaching the vertebral column, curve down- 
wards, to terminate in the thoracic duct. 

The internal mammary lymphatics commence in the parietes 
of the abdomen communicating with the epigastric lymphatics. 
They ascend by the side of the internal mammary vessels, being 
_ joined in their course by the anterior intercostals, and terminate at 

the root of the neck, on the right side in the tributaries of the ductus 
lymphaticus dexter; on the left, in the thoracic duct. The dia- 
phragmatic lymphatics pursue the direction of their corresponding 
veins, and terminate, some in front, in the internal mammary vessels, 
and some behind in the posterior mediastinal lymphatics, 
GLANDs.—The deep lymphatic glands of the abdomen are the 
lumbar glands: they are numerous, and seated around the common 
iliac vessels, the aorta, and vena cava. They receive the lymphatic 
vessels from the lower extremities, pelvis, testicles and some of the 
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abdominal viscera, and their efferent vessels terminate in the re- 
ceptaculum chyli. 

The deep lymphatic glands of the pelvis are the external iliac, 
internal iliac, and sacral. 

The external iliac are placed around the external iliac vessels, 
being in continuation, by one extremity, with the femoral lymphatics ; 
by the other, with the lumbar glands. 

The internal iliac glands are situated in the course of the inter- 
nal iliac vessels, and the sacral glands rest on the concave surface of 
the sacrum. Both sets of glands have efferent vessels which empty 
into the lumbar chain of glands. 

VesseLs.—The deep lymphatic vessels are continued upwards 
from the thigh beneath Poupart’s ligament, and along the external 
iliac vessels to the lumbar glands, receiving in their course the epi- 
gastric, circumflex iliac, rat ilio-lumbar lymphatic vessels. Those 
from the parietes of the pelvis, and from the gluteal, ischiatic, 
and obturator vessels, follow the course of the internal iliac veins, 
and unite with the lumbar lymphatics. The lumbar lymphatic 
vessels, after receiving all the lymphatics from the lower extremities, 
pelvis, and loins, terminate by several large trunks in the recepta- 
culum chyli. 


LYMPHATICS OF THE VISCERA. 


LUNGS.—The lymphatic vessels of the lungs, of large size, 
are distributed over every part of the surface, and through the 
texture of those organs. They are divisible into a superficial set 
which lies immediately beneath the pleura, and a deep set which 
accompanies the ramifications of the bronchial tubes, and pulmonary 
arteries ; they converge to the bronchial glands, ten or twelve in num- 
ber, situated around the bifurcation of the trachea and roots of the 
lungs. Some of these glands, of small size, may be traced in connec- 
tion with the bronchial tubes into the substance of the lungs, The 
efferent vessels from the bronchial glands unite with those from the 
tracheal and cesophageal glands, and terminate on the left side in the 
thoracic duct at the root of the neck, and on the right in the ductus 
lymphaticus dexter. The bronchial glands in the adult present a 
variable tint of brown, and in old age a deep black colour, In 
infancy they have none of this pigment, and are not to be dis- 
tinguished from lymphatic glands in other situations. 

HEART.—The lymphatic vessels of the heart originate in the 
subserous areolar tissue of the surface, and in the deeper tissues of 
that organ, and follow the course of the coronary vessels, principally, 
along the right border of the heart to the glands situated around the 
arch of the aorta, and to the bronchial glands, whence they proceed 
to the root of the neck, and terminate in the thoracie duct. The 
cardiac glands are three or four in number. 

The pericardiac and thymic lymphatic vessels proceed to join 
the anterior mediastinal and bronchial glands. 


J 
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LIVER.—The lymphatic vessels of the liver are divisible into 
deep and superficial. The former take their course through the 
portal canals, and through the right border of the lesser omentum, 
to the lymphatic glands situated in the course of the hepatic artery 
and along the lesser curve of the stomach. The superficial lym- 
phaties are situated in the areolar structure of the proper capsule, 
over the whole surface of the liver. The lymphatics of the convex 
surface are divided into two sets :—1. Those which pass from before 
backwards ; 2. Those which advance from behind forwards. The 
former unite to form trunks, which enter between the folds of the 
lateral ligaments at the right and left extremities of the organ, and 
of the coronary ligament in the middle. Some of these pierce the 
diaphragm and join the posterior mediastinal glands ; others con- 
verge to the lymphatic glands situated around the inferior cava. 
Those which pass from behind forwards consist of two groups: one 
ascends between the folds of the broad ligament, and perforates the 
diaphragm, to join the anterior mediastinal glands, finally emptying 
their contents into the ductus lymphaticus dexter ; the other curves 
around the anterior margin of the liver to its concave surface, and 
from thence to the glands in the right border of the lesser omentum. 
The lymphatic vessels of the concave surface are variously distri- 
buted, according to their position ; those from the right lobe ter- 
minate in the lumbar glands ; those from the gall-bladder, which are 
large, and form a remarkable plexus, enter the glands in the right 
border of the lesser omentum ; and those from the left lobe con- 
verge to the lymphatic glands situated along the lesser curve of 
the stomach. 

SPLEEN AND PANCREAS.—The lymphatic glands of the 
spleen are situated around its hilum, and those of the panereas in 
the course of the splenic vein. The lymphatic vessels of these organs 
consist of two sets, superficial and deep; they pass through their 
respective glands, and join the aortic glands previously to terminat- 
ing in the thoracic duct. 

STOMACH.—The lymphatic glands of the stomach, of small 


size, are situated along the lesser and greater curve of that organ. 
The lymphatic vessels, as in other viscera, are superficial and deep, 


the former originating in the subserous, the latter in the submucous 
tissue ; they pass from the stomach in four different directions : 


- some ascend to the glands situated along the lesser curve ; others 


descend to those occupying the greater curve ; a third set pass out- 


| wards to the splenic glands, and a fourth to the glands situated near 
_ the pylorus and to the aortic glands. 


INTESTINES.—The lymphatic glands of the small intestine 


are situated between the layers of the mesentery, in the meshes 
_ formed by the superior mesenteric artery, and are thence named 
_ mesenteric glands. These glands are most numerous and largest, 
superiorly, near the duodenum ; and, inferiorly, near the termina- 


tion of the ileum. 
The lymphatic vessels of the small intestines are of two kinds : 
‘ 2H 
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those of the structure of the intestine, which run in the muscular 
coat between the longitudinal and circular fibres, and also beneath 
the peritoneum, previously to entering the mesenteric glands ; and 
those which commence in the villi, in the substance of the mucous 
membrane, and are named lacteals. 

The lacteals commence in the centre of each villus, as a cecal 
tubulus, which opens into a fine network, situated in the submucous 
tissue. From this network the lacteal vessels proceed to the mesen- 
teric glands, and from thence to the thoracic duct, in which they 
terminate. 

The lymphatic glands of the large intestines are situated 
along the attached margin of the intestine, in the meshes formed 
by the colic and hemorrhoidal arteries previously to their dis- 
tribution. The lymphatic vessels take their course in two different 
directions ; those of the caecum, ascending colon, and transverse 
colon, after traversing their proper glands, proceed to the mesen- 
teric glands, and those of the descending colon and rectum to the 
lumbar glands. 

KIDNEY.—The lymphatic vessels of the kidney follow the 

direction of the blood-vessels to the lumbar glands situated around 
the aorta and inferior vena cava ; those of the swpra-renal capsules, 
which are very large and numerous, terminate in the =e lym- 
phatics. : : 
. PELVIS.—The lymphatic vessels of the bladder are most 
numerous at the base and on the posterior aspect of that organ ; 
they communicate with the lymphatics of the vesicule seminales 
and prostate, and terminate in the internal iliac glands. 

The lymphatics of the uterus consist of a superficial and deep 
set ; the former being placed beneath the peritoneum, and the latter 
in the substance of the organ. Those of the cervix and vagina join 
the internal iliac and sacral glands ; those of the body and fundus 
enter the broad ligaments, and_after receiving the lymphatics of 
the ovaries, broad ligaments, and Fallopian tubes, terminate in the 
lumbar glands. 

The lymphatic vessels of the testicle take the course of the — 
spermatic cord, in which they are of large size ; they terminate in 
the lumbar glands. 


THORACIC DUCT. 


The thoracic duct, the great trunk of the lymphatic and chylous — 
system, commences in the abdomen by a considerable and somewhat 
triangular dilatation, the receptaculum chyli, which is situated 
on the front of the body of the second lumbar vertebra, behind and — 
between the aorta and inferior vena cava, and close to the tendon — 
of the a crus of the diaphragm. From the upper part of the © 
receptaculum chyli the thoracic duct ascends through the aortic 
opening of the diaphragm, and along the front of the vertebral 
column, lying between the thoracic aorta and vena azygos and upon 
the right intercostal arteries, to the fourth dorsal vertebra, It then 
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inclines to the left side, passes behind the arch of the aorta, and 
ascends by the side of the cesophagus, and behind the perpendicular 
portion of the left subclavian artery to the root of the neck opposite 
the seventh cervical vertebra, where it makes a sudden curve for- 
wards and downwards in front of the scalenus anticus muscle, and 


Fic. 288.—The course and 
termination of the thoracic 
duct. 1. Arch of the aorta. 
2. Thoracic aorta. 3. Ab- 
dominal aorta, showing its 
principal branches divided 
near their origin. 4. Ar- 
teria innominata, dividing 
into right carotid and right 
subclavian. 5. Left caro- 
tid. 6. Left subclavian. 
7. Superior cava, formed 
by the union of (8) the two 

; venz innominate; and 
these by the junction (9) 
of the internal jugular and 
subclavian vein at each 
side. 1o. Greater vena 
azygos, 311. Termination 
of the lesser in the greater 
vena azygos. 12. Recepta- 
culum chyli; several lym- 
phatic trunks are seen 
opening into it. 13. Thor- 
acic duct, dividing oppo- 
site the middle of the 
dorsal vertebree into two 
branches which reunite ; 
the course of the duct be- 
hind the arch of the aorta 
and left subclavian artery 
is shown by a dotted line. 
14. The duct making its 
turn at the root of the 
neck and receiving seve- 
ral lymphatic trunks pre- 
viously to terminating in 
the posterior aspect of the 
junction of the internal 
jugular and_= subclavian 
vein. 15. Termination of 
the trunk of the ductus 
lymphaticus dexter. 


, 


terminates at the point of junction of the left subclavian with the 
left internal jugular vein. 

_ The thoracic duct is about eighteen or twenty inches in length, 
and near its origin as large as a goose quill; as it ascends, it 
diminishes in size, and near its termination again becomes dilated, 
At the middle of the thorax it frequently divides into two branches 
of equal size, which reunite after a short course ; and sometimes it 


i off several branches, which assume a plexiform arrangement 
7: 
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in this situation. Occasionally the thoracic duct bifurcates at the 
upper part of the thorax into two branches, one of which opens into 
the point of junction between the right subclavian and jugular vein, 
while the other proceeds to the normal termination of the duct on 
the left side. 

The thoracic duct presents fewer valves in its course than lym- 
phatic vessels saieadly ; at its termination it is provided with a 
pair of semilunar valves, to prevent the admission of venous blood. 

Branches.—The thoracic duct receives at its commencement four 
or five large lymphatic trunks, which unite to form the receptaculum 
ayn ; it next receives the trunks of the lacteal vessels. Within the 
th 
thoracic wall, those of the sternal and intercostal glands, those of the 
left lung, left side of the heart, trachea, and cesophagus, and as it 
curves forwards in the neck it is joined by lymphatic trunks from 
the left side of the head and neck, and left upper extremity. 

The ductus lymphaticus dexter is a short trunk which receives 
the lymphatic vessels from the right side of the head and neck, 
right upper extremity, right side of the thorax, right lung, and one 
or two branches from the upper convex surface of the liver. It 
terminates at the junction of the right subclavian with the right 
internal jugular vein, at the point where these veins unite to form 


rax it is joined by the lymphatic vessels from the left half of the’ 


—— 


the right innominate vein ; and is provided at its termination with _ 


a pair of semilunar valves, which prevent the entrance of blood from 
the veins. 


PART: VI. 


NEUROLOGY. 


THE nervous system consists of large masses of nerve matter forming 
the cerebro-spinal axis, of lesser centres called ganglia, of the peri- 
pheral nerves, and, lastly, of certain modifications of the latter 
constituting the organs of sense. 


THE CEREBRO-SPINAL AXIS. 


The mass of nerve matter forming the cerebro-spinal axis is con- 
tained in the cavity of the cranium and vertebral canal ; it is divided 
into two parts—the encephalon or brain and the spinal cord ; each 
lateral half of these centres corresponds accurately with the other 
half, the two parts being joined together by connecting bands of 
nerve tissue called commissures. The brain, contained in the” 
cranium, and the spinal cord occupying the vertebral canal, are 
protected by the osseous walls of those cavities, and are also sur- 
rounded by meninges or membranes which support them and 
convey to their substance the vessels necessary for their nutrition. 

The great centres of the cerebro-spinal nervous system are most 
easily understood by taking them up in the following order : spinal 
cord, medulla oblongata, pons Varolii, cerebrum, and cerebellum. 


SPINAL CORD. 


The spinal cord of the adult, from fifteen to eighteen inches in 
length, extends from the foramen magnum to opposite the lower 
border of the body of the first or upper border of the second lumbar 
vertebra, where it tapers to a conical point (conus medullaris), 
from which is continued downwards a slender cord, the filum 
terminale. In the child, at birth, the cone reaches the middle of the 
third lumbar vertebra, and in the embryo is prolonged as far as the 
lower part of the sacral canal. When stripped of its membranes 
and nerves the cord weighs from 1 oz. to 1$ oz. ; its proportion to 
the weight of the encephalon is as 1 to 33. The cord presents a 
difference of diameter in different parts of its extent, and has two 
; 485 
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enlargements. The uppermost of these corresponds with the origin 
of the nerves destined to the upper extremities (cervical) ; and the 
lower enlargement (lwmbar) is situated near the termination of the 
cord, and corresponds with the attachment of the nerves intended 
for the supply of the lower limbs. The cervical enlargement is 
widest in the transverse diameter, and extends from the third 
cervical vertebra to the first dorsal ; corresponding, therefore, to the 
origin of the nerves of the brachial plexus. The lumbar enlarge- 
ment is widest from before backwards ; it corresponds to the origin 
of the lumbar and sacral nerves, and extends from the tenth dorsal 
vertebra to the upper part of the conus medullaris. The spinal 
cord gives off near its termination an assemblage of nerves which 
has received the name of cauda equina; the cauda equina is 
formed by the roots of the lumbar and sacral nerves elongated by 
the growth of the spine, the ganglia of the posterior roots being 
held in connection with the intervertebral foramina through which 
the nerves pass. 

The spinal cord is held in its place by its connection above with 
the medulla oblongata at the foramen magnum, and below by the 
attachment of the filum terminale to the base of the coccyx ; laterally 
it is secured by a membrane, the ligamentum dentatum, which passes 
from its lateral aspect to join the dura mater, and by the spinal 
nerves which are fixed to the membranes and bones at the inter- 
vertebral foramina. It is much smaller than the canal in which it 
lies, being separated from the osseous walls by its membranes, by 
venous plexuses and areolar tissue. 

In form, the spinal cord is a flattened cylinder, and presents on its 
anterior surface a fissure, which extends into the cord to the depth 
of one-third its diameter, and is occupied by a fold of pia mater. 
This is the anterior median fissure. If the sides of this fissure 
be gently separated, they will be seen to be connected at the bottom 
by a layer of white substance, the anterior white commissure. 
In the middle line behind and corresponding with the anterior 
fissure is the posterior median fissure, which contains a few blood- 
vessels and a little connective tissue (newroglia). It extends more 
deeply into the cord than the anterior fissure, and reaches the grey ~ 
substance of the interior forming the posterior grey commissure. 
These two fissures divide the spinal cord into two lateral portions, — 
which are connected to each other by the white commissure which — 
forms the bottom of the anterior fissure, and by a mass of grey 
matter situated behind it. A little external to the posterior median 
fissure on each side is a slight line, the posterior intermediate 
septum, which marks the limits of the posterior median columns. 
These columns are most apparent in the cervical region, and become — 
continuous in the medulla oblongata, with the posterior pyramids, 
or funiculi graciles. 

On the lateral aspects of the cord two other lines are observed, 
the anterior and posterior lateral grooves, corresponding with the 
attachment of the anterior and posterior roots of the spinal nerves. 
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The anterior lateral groove is a mere trace, marked only by the 
attachment of the filaments of the anterior roots; the posterior 
lateral groove is somewhat more evident. 

These fissures and grooves divide the cord into columns, those 
of the two sides accurately corresponding, and receiving the same 
names. The column between the anterior. median fissure and 
anterior nerve roots is called the anterior column ; that between 
the anterior and posterior nerve roots, the lateral column,—the 
two together being often spoken of as the antero-lateral column. 
Between the posterior median fissure and the posterior nerve roots 
is the posterior column, which is again divided by the posterior 
intermediate septum into a postero-internal column (Column of 
Goll) and a postero-external (Colwmn of Burdach). 

Internal Structure.—If a transverse section of the spinal cord 
be made, its internal structure may be seen and examined. It will 
then appear to be com- 

osed of two hollow cylin- 

ers of white substance 
placed side by side, and 
connected by a narrow 
white commissure. Each 
eylinder is filled with grey 
substance, which is con- 
nected by a commissure 
of the same matter (grey 
commissure). The grey 
matter is both relatively 
and absolutely the greatest 
in quantity in the lumbar 
portion of the cord; the 
white matter is relatively 
the greatest in amount in 
the dorsal region, and ab- 
solutely greatest in the 
cervical region. Theform 
of the grey substance, as Vi\ 
Seared. in the section, 


is that of two irregularly I'iG. 289.—Transverse section of half the spinal 
curved or crescentic lines cord. x, 1. Anterior median fissure. 2, 2. Pos- 
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joined by a transverse terior median fissure. 3. Central canal. 4. Pos- 


2g terior commissure. 5. Anterior commissure. 6. 
band. The extremities Posterior column. 7. Lateral column. 8. An- 
of the curved lines cor- terior column. g. Posterior root. 10, Anterior 


. : : root. a, a. Caput cornu posterioris. 6. Cervix 
responding with the sulei cornu. "e. Posterior vesicular column. d. Inter- 


, ot origin of the anterior  medio-lateral tract. e, e. Fibres of the anterior 


roots joining the anterior horn. /f. Fibres run- 


and posterior roots of ning from anterior to posterior cornu. 


the nerves are termed 


_cornua ; the anterior cornu is short and thick ; the posterior cornu, 
long and slender, reaches nearly to the surface of the posterior lateral 
‘suleus. The back part of the posterior horn is enlarged, and is called 
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the caput cornu posterioris, the constricted portion behind this being 
distinguished as the cervia cornu. At the tip of the caput cornu the 
grey matter has a semi-transparent appearance, and was called by 
Rolando the substantia cinerea gelatinosa. 

Filum Terminale.—This is a fine thread which passes down from 
the conical end of the cord to be attached to the lower part of the 
sacral canal or base of the coccyx ; in its course downwards it lies 
in the middle of the nerves forming the cauda equina. For about 
half its length it contains nervous elements continued into it from 
the cord, contained in a sheath of pia mater, the latter forming the 
chief portion of the thread, and being the means by which the cord 
is held in place. At the lower part of the vertebral canal it is 
attached to the dura mater and wall of the canal. 

Central Canal.—In the centre of the’ grey matter of the cord 
there is a minute canal lined by columnar epithelium, which extends 
upwards into the fourth ventricle, and downwards into the filum ter- 
minale. It is cylindrical or elliptical in shape in the upper part of 
the cord, but widens as it descends, and at the lower part is T-s aped ; 
it is not unusual to find it filled up with epithelial débris. The 
epithelium lining the canal is ciliated in the child, but there is 
no reason to believe that it is so in the adult. 

Minute Structure of the Spinal Cord.—The pia mater closely in- 
vests the spinal cord, and sends a process into the anterior median fis- 
sure, which conveys blood-vessels for the interior of the cord. Beneath 
it, and not usually distinctly separable from its structure, is a cover- 
ing of connective tissue, from which processes pass into the white 
matter of the cord so as to form partial septa between its several 
parts. The whole of the grey aA white matter is traversed by 
the peculiar form of connective tissue already described under 
the title of Neuroglia (p. 37). This is especially plentiful around 
the central canal and in the caput cornu posterioris ; in the latter 
situation it constitutes the chief part of the substantia gelatinosa of 
Rolando. The neuroglia of the cord is composed of (1) a network 
of very fine fibrils resembling elastic tissue, (2) a fine granular or 
homogeneous matrix in which the fibres are embedded, and (3) small 
cells consisting of a nucleus and small cell-body, placed at the inter- 
sections of the fibres (glia cells, cells of Deiters). Neuroglia differs 
from all other forms of connective tissue in being of epiplastic origin, 
and in being composed of a peculiar material called newro-keratin, 
which resembles horn or hair. 

The outer or white part of the cord consists of medullated nerve- 
fibres lying in the meshes of the neuroglia ; they run, for the most 
part, longitudinally, and are devoid of primitive sheath and nodes 
of Ranvier. Sections stained with carmine show the axis-cylinder 
within each fibre, but seldom exactly in the centre, and the fibres 
are seen to vary considerably in size, the largest ones measuring 445 
inch, and the smallest ;;45 inch. 

The inner or grey portion of the cord is composed of nerve-cells 
and grey or non-medullated nerve-fibres, supported by neuroglia. 
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Most of the cells are stellate or multipolar, but they vary greatly in 
their size and arrangement ; they have no distinct sheath, possess a 
large nucleus and one or more nucleoli, and contain an intercellular 
and internuclear network. The outer edge of each grey crescent is 
_ very irregular, especially at the root of the anterior horn, where the 
_ margin is broken up by neuroglia fibres into a network, the meshes 
_ of which contain nerve-fibres; this is called the lateral reticular 
formation. In the upper dorsal region the grey matter forms a pro- 
jection into the lateral white column opposite the grey commis- 
_ sure, sometimes described as the /ateral horn. The nerve-cells are 
_ largest in the anterior cornu, where they are chiefly gathered into 
_ two groups, called the antero-internal group and the antero-external 
_ group. Another collection of somewhat smaller cells is found 
- in the dorsal region of the cord in the lateral extension of the 
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: Fic. 290.—Diagram of the tracts of the spinal cord. 1. Anterior horn of grey matter. 
2. Posterior horn. 3. Caput cornu posterioris, 4. Central grey matter. 5. Ante- 
rior (white) commissure. 6. Posterior (grey) commissure. 7. Central canal. 8. 
; Anterior nerve root. 9. Posterior nerve root. 10. Direct pyramidal tract. 11. 
Anterior root zone. 12. Mixed zone. 13. Crossed pyramidal tract. 14. Superficial 
__—ssensory tract (Gowers). 15. Direct cerebellar tract. 16. Lateral reticular forma- 
| tion. 17. Column of Burdach. 18. Column of Goll. 


grey matter just mentioned (the lateral horn), and is called the 
_ untermedio-lateral tract ; and another group of cells, lying in the 
inner part of the neck of the posterior horn, and limited to the 
_ middle region of the cord, is called the posterior vesicular column of 
Clarke (Fig. 289, c). The large multipolar cells have each one process 
_ (aais-cylinder process) connected with the axis-cylinder of a nerve ; the 
a a poles serve as means of communication with neighbouring 
cells. 
__ Columns and Tracts in the White Matter of the Cord.—It 
__ has been noticed above that the fissures and grooves on the surface 
_ of the cord divide it into a number of columns, and these have been 
described as the anterior, lateral, postero-external, and postero- 
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internal. Experiments on animals, and observation of areas of 
degeneration after disease or injury in man, have, however, demon- 
strated that physiologically the columns or tracts are more nume- 
rous than this, and the following, briefly stated, are those generally 
recognised :—The inner portion of the anterior column bordering 
on the anterior median fissure is 
known as the direct pyramidal tract 
or column of Tiirck (Fig. 290, 10) ; 
the rest of the anterior column is 
called the anterior root i or Pye 
Br bundle (11). On the surface of the 
A Gian Lore eine Garvosucn ai lateral part of the cord, extend- 
spinal nerves. 1. Anterior root. 2. ing forwards from the posterior 
Posterior root, with its ganglion. nerve roots, is a thin bundle of 
fibres called the direct lateral cerebellar tract (15), and beneath this a 
thicker mass of fibres, the crossed pyramidal tract (13), between which 
and the grey matter is a thin layer called the lateral limiting layer 
close to the lateral 
reticular formation 
(16); the rest of 
the lateral column 
is called the mixed 
zone, but this has 
been again divided 
into the deep part 
or anterior ground 
Jibres (12), and the 
superficial part, the 
antero - lateral sen- 
sory tract (14). The 
posterior column,as 
already described, 
is divided into 
the postero-external 
or column of Bur- 
dach (17), and the 
postero - internal or 
column of Goll (18). 
Origin of the 
Nerves. — The 
Fic. 292.—Diagram illustrating the paths probably taken spinal nerves arise 
by the fibres of the nerve-roots on entering the spinal by two roots, the 
cord (Schiifer). «.m.f. Anterior median fissure. p.m. distinctive char- 
Posterior median fissure. c¢.c. Central canal. §.R. Sub- . 
stantia gelatinosa of Rolando, a.a. Funiculi of anterior acters of which, 
root of a nerve. p. Funiculus of posterior root of a outside the spinal 


nerve. By following the fibres 1, 2, 3, &c., their course 4 
through the grey matter of the spinal cord may be traced, cord ? will be de- 
scribed hereafter ; 


their connection with the nerve centre is here noted. 


The anterior roots pass through the substance of the white 
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matter into the grey matter of the anterior cornu, which they enter 
in several bundles. Their fibres may be traced to (1) the antero- 
external group of cells, (2) the lateral white columns, (3) the 
posterior cornu, (4) the anterior part of the commissure, and (5) the 
antero-internal group of cells (J. R. Whitaker). 

The posterior roots enter the cord in two distinct bundles— 
external and internal. The fibres of the outer bundle can. be traced 
to (1) the nerve-cells of the posterior horn, (2) the anterior horn, 
and (3) the posterior part of the commissure. The fibres of the 
inner bundle do not pass directly into the grey matter, but enter 
the white substance of the postero-external column, and from thence 
pass into the grey centre; they have been traced to (1) the antero- 
external cells of the anterior horn, (2) the cells of the posterior 
vesicular column, and (3) the posterior part of the commissure (J. R. 
Whitaker). 


THE ENCEPHALON. 


The encephalon, or that part of the cerebro-spinal centre contained 
within the cranium, consists of the medulla oblongata, pons Varolii, 
cerebrum, and cerebellum. The whole mass weighs on an average 
prow fifty ounces for the male, and forty-four and a half for the 

emale. 


MEDULLA OBLONGATA. 


The medulla oblongata is the upper enlarged portion of the spinal 
cord. It isoblique in its position, its upper surface looking upwards 
and backwards, and its lower Sn and forwards ; the former 
constitutes the lower part of the floor of the fourth ventricle, the — 
latter lies on the basilar portion of the occipital bone. Its upper 
or posterior part is fal in the vallecula of the cerebellum. It is 
somewhat conical in shape, and a little more than an inch in length, 
extending from the pons Varolii to a point corresponding with the 
epee border of the atlas. The anterior and posterior median fissures 
of the cord are continued into the medulla, and the former terminates 
at the lower edge of the pons in a small recess called the foramen 
cecum of Vicq d@’ Azyr. The posterior fissure expands about the middle 
of the medulla into a diamond-shaped cavity, the fourth ventricle, 
the presence of which causes the back of the medulla to be flattened. 
The anterior median fissure is interrupted at its lower part by the 
crossing of nerve-fibres between the two halves of the medulla, this 
being known as the decussation of the pyramids; this inter- 
change consists in the mass of fibres from the lateral column 
of the one side passing to the anterior pyramid of the other side 
(crossed pyramidal tract). 

The upper part of the medulla on its anterior aspect is distin- 
guished by an oval prominence at each side aalled the olivary 
body ; this is about half an inch in length, and extends to the 
inferior border of the pons. 
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Between the olivary body and the anterior median fissure is a 
pyramidal strand of white nerve matter called the anterior pyra- 
mid ; it forms a rounded projection into which the fibres from 
the decussation of the pyramids pass, and is marked by a con- 
stricting groove at its connection with the pons. The outer part 
of each anterior pyramid is formed by fibres continued upwards 
from the direct pyramidal tract of the same side of the spinal cord ; 
the inner and larger portion consists of the fibres of the crossed pyra- 
midal tract of the opposite side 
of the cord, which, as already 
mentioned, enter it at the de- 
cussation. 

Behind the olivary body a 
narrow white nerve strand will 
be observed,—this is the oli- 
v fasciculus or fillet ; it 
is derived from the mixed 
zone of the lateral column of 
the cord, and will be traced to 
the corpora quadrigemina and 
optic thalamus. 

Curving round the lower 
end of the olive are the ex- 
ternal arciform or arcuate 
fibres. They issue from the 
anterior median fissure, cross 
the anterior pyramids, skirt 
the lower end of the olivary 
body, and being joined by 
the lateral cerebellar tract of 
the cord, form the restiform 
Fic. 293.-—Front view of the upper part of body. 

the cranio-spinal axis, with the origins of The oove between the 

the nerves, M. Medulla oblongata. , Pp olive an anterior pyramid is 

Anterior pyramids. d. Their decussation. . “ ° 

o. Olivary bodies. Pp. Pons Varolii.  c.b. continuous with the slight 

Crus oérebelll. s. ae nett Re oe: marking on the cord at the 

ciueek & Optic nerve. 2. Rotor Gat, se ln of the anterior roots 

4. Patheticns. 5. Fifth pair. a. Itslarger Of the spinal nerves; here, 

root. 0. Its smaller root, g. Gasserian )owever, it is a more distinct 

ganglion, 6. Abducens. 7. Facial. 8 5 : a: iu 

Auditory. 9. Glosso-pharyngeal. 10, /UrTOW, an ges the two 

je rr. a 12. Fhe ssiiay of root fibres of the 

‘saps aac 2 Neconc’ hypoglossal nerve. At the 
cai sesamiae Tine abc ‘alk “of the olive and its fasci- 
culus is another groove, continuous with the posterior lateral sulcus 
of the cord, and giving origin from above downwards to the glosso- 
pharyngeal, vagus, and spinal accessory nerves. 

At the back part of the medulla and bordering on the posterior 
fissure is a narrow strand of fibres, already described in the spinal 
cord as the postero-internal strand or column of Goll; here it is 
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known as the posterior pyramid or funiculus gracilis. The 
upper extremity is enlarged and somewhat club-shaped, and hence 
is called the clava. ‘ 

The ened py- 
ramid forms the 
lateral boundary 
of the lower end 
of the fourth ven- 
tricle ; the fibres 
contained in it and 
derived from the 
posterior median 
column of the cord 
appear to be con- 
nected with a grey 
nucleusin the clava 
(nucleus clavatus). 

External to the 
funiculus gracilis 
is a_ less-defined 
strand, which as 
it ascends also . 
widens out, so as Baar) 
to become some- | i 
what wedge- ew 
shaped ; this column is called the funiculus cuneatus, and its 
upper enlarged end is termed the cuneate tubercle. It is the 
upward extension of the postero-external column of the cord, or 
column of Burdach, and its tubercle contains a grey nucleus 
(nucleus cuneatus) in which many of the fibres of the column seem 
to terminate. 

Still farther out is a longitudinal prominence, which, becoming 
broader as it ascends, forms a definite eminence, the tubercle of 
Rolando, the ridge itself being called the funiculus of Rolando. 
This strand is not continuous with the white matter of the cord ; it 
consists mainly of a mass of grey matter (nucleus of Rolando), which 
is the representative in the medulla of the caput cornu posterioris of 
the cord. 

Between the funiculus of Rolando and the olive we notice the 
external arciform fibres above described ; they are reinforced by a 
band of fibres derived from the lateral column of the cord and 
forming the direct cerebellar tract. These strands unite to form the 
restiform tract, which, crossing the upper part of the funiculus of 
Rolando and funiculus cuneatus, in part blends with those tracts, 
and is thence continued upwards to the crus cerebelli, so as to form 
the inferior peduncle of the cerebellum (processus ad medullam). 

Internal Structure of the Medulla Oblongata,—The internal 
structure is best demonstrated by cross-sections made at different 
levels ; in such specimens the medulla is seen to be composed of 


Fia. 294.—Medulla 
and pons from 
behind. Sg. 
Funiculus  gra- 
cilis. cl. Pro- 
cessus clavatus. 
j.c. Funiculus 
cuneatus. et. 
Cuneate_ tuber- 
cle. &. Funi- 
culus of Rolan- 

\ do. fii. Inferior 
fovea. j.s. Supe- 
} rior fovea. j.t. 

Fasciculus teres. 

ast. Auditory 

strie. 7.b. Res- 

tiform body. s.p. 

Superior pe- 

duncle of cere- 

bellum. M.p. 

Middle pedun- 

cle. i.p. Inferior 

peduncle. /. Oli- 
vary fillet. 
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longitudinal bundles of nerve-fibres, of masses of grey matter con- 
stituting nerve nuclei, and of nerve-fibres originating from them. 
If the section be made through the upper part of the decussation the 
appearance presented will be such as is shown in Fig. 295. In front 
and behind are the anterior and posterior median fissures (a.m f. and 
p.m.f.) ; at the bottom of the anterior fissure is the decussation, proceed- 
ing from which a narrow band of fibres will be observed running 
outwards, forming the deep arciform tract (f.a1.). Behind the decussa- 
tion is the central canal surrounded by grey matter. In the front of the 
medulla, and bordering on the anterior fissure, is a large triangular 
mass of white matter, the anterior pyramid, on the surface of which 
are the superficial arciform fibres (f.a.), and near its outer border is 


Fig. 295.—Section of the medulla at 
the level of the decussation of the 
pyramids. a.m.f. Anterior median 
fissure. .m.f. Posterior median 
fissure. py. Pyramid. 2.ar, Nu- 
cleus of the arciform fibres. j.a). 
Deep arciform fibres becoming 
superficial. o. Lower end of oli- 
vary nucleus, ol. Accessory olivary 
nucleus. 72.1. Nucleus lateralis. 
j.vr. Formatio reticularis. f.a?. 
Arciform fibres coming from for- 
matio reticularis. g. Substantia 
gelatinosa (Rolando). a.v. Ascend- 
ing root of fifth nerve. ac. Nu- 
cleus cuneatus. 2.cl. External 
cuneate nucleus. jj.c. Funiculus 
cuneatus. 2g. Nucleus gracilis, 
j.g. Funiculus gracilis. c.c. Cen- 
tral canal, with grey nuclei for 
(n.xI.) spinal accessory nerve, 
(n.x1.) Hypoglossal. s.d. Inferior 
decussation. 


a small grey nucleus, the arciform nucleus. The central part of the 
section is occupied by the formatio reticularis, a coarse network of 
grey matter, containing nerve-cells, intersected by bundles of white 
fibres ; on the outer edge of this is a grey mass, the nucleus 
lateralis, which is the remains of the anterior horn of the spinal cord 
(n.l.). Between the nucleus lateralis and the decussation is a long 
grey mass, the internal accessory olivary nucleus (o1.), and outside 
there is an irregular nucleus (0.), which is the lower extremity of the 
corpus dentatwm of the olive. At the back of the medulla is a large 
nucleus, the nucleus gracilis (n.g.), causing the projection of the clava 
of funiculis gracilis (f.g.), as already described ; external to this 
another large mass, the cuneate nucleus (n.c.), lies in the deep part of 
the funiculus cuneatus ( f.c.), a secondary smaller deposit near the sur- 
face of that column being called the external cwneate nucleus (n.c}.). 
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Behind the lateral nucleus is the grey tubercle of Rolando (q.), 
the upper expansion of the caput cornu posterioris, and on the sur- 
face of this a white concave band, the ascending sensory root of the 
fifth nerve (a.v.). In front of the latter a few fibres derived from the 
formatio reticularis will be noticed (f.a.?); they join the arciform 
fibres at the lower margin of the olive. 

If we now examine a section through the middle of the olivary 
body we shall find that important changes have taken place in the 
arrangement of parts.. The central canal has disappeared, and the 
centre of the medulla is occupied by a raphé, composed of non- 
medullated fibres and multipolar cells ; it extends from the anterior 
median fissure to beneath the floor of the fourth ventricle. The 


Fic. 296.—Section of medulla 
about the middle of olivary 
body. /.l.a., Anterior median 
fissure. 2.ar. Arciform nu- 
cleus. p. Pyramid. XII. 
Surface origin of hypoglossal, 
which is seen at 6. passing 
between the pyramid and 
olive. o. Dentate nucleus 
ofolive. o’. and 0”. Accessory 
olivary nuclei. f.a.e. Exter- 
nal arciform fibres. 2./. Nu- 
cleus lateralis. a. Arciform 
fibres passing towards resti- 
form, partly through sub- 
stantia gelatinosa, g. partly 
superficial to ascending root 
of fifth, a.v. x. Surface ori- 
gin of vagus. j.r. Formatio 
reticularis. er. Restiform 
body. z.c. Nucleus cuneatus. 
n.g. Nucleus gracilis. t. At- 
tachment of ligula. jis. Funi- 
culus solitarius, 2.x. and 
a.xl, Two nuclei of vagus. 
n.X11, Nucleus of hypoglossal. 
nt. Nucleus of fasciculus 
teres. 2.am. Nucleus am- 
biguus. 7. Raphé. 4. Ante- 
rior column of cord.  .ol. 
Peduncle of olive. 
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lateral part of the medulla is traversed by two nerve strands, in 
front the hypoglossal or twelfth nerve (Fig. 296, x11.), and laterally 
the vagus or tenth nerve (x.). These enclosed a wedge-shaped area 
which is occupied by large and irregular grey nucleus, the corpus 
dentatum of the olive (0.), and, behind this, a smaller deposit of grey 
matter, the external accessory olivary nucleus (0”). The nucleus gracilis 
and nucleus ewneatus have been pushed outwards by the opening 
up of the medulla posteriorly to form the fourth ventricle, and 
between them and the posterior median fissure a collection of grey 
matter has been interposed, which lies beneath the floor of the 
ventricle. In this grey matter four definite nuclei can be made out ; 
_ these are, (1) near the middle line the nucleus of the fasciculus teres 
(n.t), (2) beneath and external to this, the nucleus of the hypoglossal 
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nerve (n.XI1.), and (3 and 4) the two nuclei of the vagus (n.x. and n.x.?). 
Both the substantia gelatinosa of Rolando and the nucleus lateralis are 
present, but are much less distinct than in the previous section. In- 
ternal to the nucleus gracilis and a little anterior is a round bundle 
of white fibres, called the funiculus solitarius (f.s.); it is by some 
supposed to be the root of the phrenic nerve in the medulla. 

The course taken by the different nerve strands in passing through 
the medulla will be traced after the cerebrum and cerebellum have 
been described. 


PONS VAROLII. 


The pons Varolii (tuber annulare) is a convex arch of white matter 
situated above the medulla, and forming on each side a oe 
constricted strand where it enters each lateral half of the cerebellum, 
and constitutes the middle peduncle of the crus cerebelli (processus 
ad pontem). Its upper border lies across the commencement of the 
crura_ cerebri, eG its lower is marked off from the medulla by 
a deep groove; in the 
middle line it has a slight 
depression, which lodges 
the basilar artery. From 
its lateral aspect issue 
the two roots of the fifth 
nerve. The posterior sur- 
face of the pons is ill- 
defined ; it is flattened 
from before backwards, 
and forms the upper part 
of the floor of the fourth 
ventricle. 

In longitudinal verti- 
cal section (Fig. 306, 26) 
it is seen that the super- 
ficial transverse fibres 
form a moderately thick 
layer, and that beneath 
them is a band of ascend- 


Fic. 297.—Section across pons at middle of fourth 
ventricle. py. Pyramid, continued up from me- 
dulla. po. Transverse fibres passing some behind 
(pol) and some in front (po?) of pyramidal 
bundles. ¢. Deeper fibres constituting trapezium. 
vr. Raphé. o.s. Superior olivary nucleus. a.v. 
Ascending root of fifth. vi. Sixth nerve. 2.v1, 
Its nucleus. vu. The seventh nerve. vu.a. In- 
termediary nerve of Wrisberg. 2.v11. Its nucleus. 
vu, Superior root of auditory nerve. #.VvIII. 
Part of the outer or superior nucleus.  v. Sec- 
tion of a vein. 


ing fibres continued up- 
wards from the anterior 
pyramids ; to these sue- 
ceeds a deep transverse 
layer, intersected by as- 
cending fibres ; then an- 
other longitudinal band — 
of white matter, and be- 
hind this a mass of grey | 
matter formed in great 


measure of the grey nuclei in the floor of the fourth ventricle. 
In order, however, fully to understand the internal structure of 
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the pons it is necessary to study a transverse section, such as that 
shown in Fig. 297. The superficial transverse fibres (po*.) are 
separated from the deep ( po.) by the mass of ascending fibres from 
the anterior pyramid (py.). Near the middle of the section is a large 
collection of the deep transverse fibres, called the trapezium (t.) from 
the fact that in certain lower animals it assumes the appearance of 
an irregular four-sided figure. Behind the trapezium is a continua- 
tion of the formatio reticularis, already described in the sections of 
the medulla; in the middle line is an imperfect raphé formed of 
nerve-cells and non-medullated fibres. At the back are the nuclei 
for the origin of the sixth, seventh, and eighth nerves (indicated 
in the figure by Roman numerals), and nerve strands are seen 
proceeding from these and traversing the pons. The ascending 
root of the fifth nerve is seen cut across (a.v.), enclosed by a con- 
tinuation of the grey substance of Rolando; while a special nucleus 
(0.8.), called the superior olivary nucleus, is situated behind the 
lateral fibres of the trapezium. Some writers describe a small grey 
nucleus among the superficial transverse fibres, and name it the 
nucleus of the pons. 


CEREBRUM. 


The cerebrum presents on its surface a number of slightly convex 
elevations, the convolutions (gyri), which are separated from each 
other by sulci of various depth. It is divided superiorly into two 
hemispheres by the great longitudinal fissure, which lodges the falx 

 cerebri, and marks the original development of the brain by two 
symmetrical halves. 


Base of the Brain. 


The student should first study the base of the brain ; for this 
purpose the organ should be turned upon its upper surface. The 
arachnoid membrane, some parts of the pia mater, and the circle of 
Willis, must be carefully cleared away, in order to expose all the 

_ parts to be examined. ‘These he will find to be as follows :— 


Longitudinal fissure, Infundibulum ; 
Corpus callosum, Pituitary body, 
Lamina cinerea, Corpora albicantia, 
Olfactory nerves, Locus perforatus, 
Fissure of Sylvius, Crura cerebri ; 
Substantia perforata ; Pons Varolii, 
Optic commissure, Crura cerebelli, 
Tuber cinereum, Medulla oblongata. 


The longitudinal fissure is the space separating the two hemi- 
‘spheres ; it is continued downwards to the base of the brain, and 
divides the two anterior lobes. In this fissure the anterior cerebral 
arteries ascend towards the corpus callosum ; and if the two lobes 
be slightly drawn asunder, the anterior border (genu) of the corpus 
a 21 
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callosum will be seen descending to the base of the brain. Arrived 
at the base of the brain, the corpus callosum terminates by a concave 
border, which is prolonged to the commissure of the optic nerves 
by a thin layer of grey substance, the lamina cinerea. The lamina 
cinerea is the anterior part of the inferior boundary of the third 
ventricle. On each side of the lamina cinerea the corpus callosum 
is continued backwards and outwards as a broad white band, these 
being called the peduncles of the corpus callosum ; they cross the 


2 4 Fic, 298.—The base 
of the brain. 1. 
Longitudinal 
fissure. 2, 2. 
Frontal lobes. 3. 
Olfactory bulb. 
4. Lamina cin- 
erea. 5. Fissure 
of Sylvius. 6. 


anticus. 7. Op- 
tic commissure. 
8. Tuber cinere- 
um and infundi- 
bulum. 9g. Third 
nerve. 1o, Cor- 
pusalbicantium. 
11.Fourthnerve. 
12. Locus per- 
foratus posticus. 
13. Fifth nerve. 
14. Crus cerebri. 
15. Sixth nerve. 
16. Pons Varolii. 
17, Seventh 
nerve. 18, Tem- 
poro - sphenoidal 
lobe. 19. Eighth 
nerve. 20. An- 
terior pyramid. 
21. Glosso- pha- 
ryngeal nerve. 
22, Olivary body. 
23. Pneumogas- 
a tric nerve. 24. 
Lateral tract. 
25. Spinal accessory nerve. 26. Digastriclobe. 27. Hypoglossal nerve. 28. Cere- 
bellum. 29. Amygdala. 30. Slender lobe of cerebellum. 31. Occipital lobe of 
cerebrum. 32. Posterior inferior lobe of cerebellum. 33. Inferior vermiform 
process of cerebellum. 


substantia perforata and end at the commencement of the fissure of 
Sylvius. 

On the under surface of each anterior lobe, on either side of the 

longitudinal fissure, is the olfactory nerve, with its bulb. 

he fissure of Sylvius bounds the frontal lobe posteriorly, and 
separates it from the temporo-sphenoidal lobe ; it lodges the middle 
cerebral artery. 

The substantia perforata (locus perforatus anticus) is a triangu- 
lar surface coated with grey matter, situated at the inner extremity 
of the fissure of Sylvius. It is named perforata from being pierced 
by a number of openings for the medullary branches of the middle 


Locus perforatus _ 
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cerebral artery which enter the brain in this situation to supply the 
grey substance of the corpus striatum. 

The optic commissure is situated in the middle line ; it is the 
point of communication between the two optic nerves. 

The tuber cinereum is an eminence of grey substance situated 
immediately behind the optic commissure, and in front of the cor- 
pora albicantia. From its centre there projects a small conical body 
of grey substance, apparently a prolongation of the tuber cinereum, 
the infundibulum, The infundibulum is hollow, enclosing a short 
cecal canal, which communicates with the cavity of the third 
ventricle ; and, below the termination of the canal, the conical 
ies becomes connected with the pituitary body. The infun- 

ibulum and tuber cinereum form part of the floor of the third 
ventricle. 

The pituitary body (hypophysis cerebri) is a small, flattened 
reddish-grey body, situated in the sella turcica, and closely retained 
in that situation by the dura mater and arachnoid. It consists 
of two lobes, closely pressed together, the anterior lobe being the 
larger of the two and oblong in shape, the posterior round. Both 
lobes are connected with the infundibulum, but the latter is so soft 
in texture as to be generally torn through in the removal of the 
brain. Indeed, for the purposes of the student, it is better to effect 
this separation with the knife, and leave the pituitary body zn situ, 
to be examined with the base of the cranium. 

The corpora albicantia (mammillaria, bulbi fornicis) are two 
white convex bodies, having the shape and size of peas, situated 
behind the tuber cinereum, and between the crura cerebri. They are 
a part of the anterior crura of the fornix, which, after their origin 
from the thalami optici, descend to the base of the brain, and making 
a sudden curve upon themselves previously to their ascent to the 
lateral ventricles, constitute the corpora albicantia. When divided 
by section, these bodies will be found to be composed of a capsule of 
white substance, containing grey matter, the grey matter of the two 
corpora being connected by means of a commissure, 

The locus perforatus posticus (pons Tarind) isa layer of whitish- 
grey substance, connected in front with the corpora albicantia, behind 
with the pons Varolii, and on each side with the crura cerebri, be- 
tween which it is situated. It is perforated by several thick tufts 
of arteries derived from the posterior cerebral which are distributed 
to the thalami optici and third ventricle, of which latter it assists 
in forming the floor. 

The crura cerebri (peduncles of the cerebrum) are two thick 


white cords, which issue from the anterior border of the pons 
- Varolii, and diverge to enter the thalami optici and corpora striata. 


‘The third nerve will be observed to arise from the inner side of each 
crus, and the fourth nerve winds around its outer border from 
above. 

The diverging crura cerebri behind, the temporo-sphenoidal lobes 
at the sides, and the end of the longitudinal fissure in front, limit 
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Figs. 299, 300.—Lateral view and upper surface of the brain of a Bush-woman. 
c. Central lobe, or island of Reil. ¥F. Frontal lobe. p. Parietal lobe. o. Occipital 
lobe. tt. Temporo-sphenoidal lobe. The lower ¢ indicates the anterior division of 
fissures of Sylvius, the upper c the precentral fissure. d. Fissure of Rolando, 
e. Sylvian fissure, posterior division. /. Parallel fissure. g. Inferior temporal 
fissure. h. Parieto-occipital fissure. 1. Lower frontal convolution. 2. Middle 
frontal convolution, 3. Upper frontal convolution. 4. Ascending frontal convolu- 
tion, 4’. Lobe of Broca. 5, Ascending parietal convolution. 5’. Superior parietal 
convolution, 5”. Supra-marginal convolution. A. Inferior parietal convolution. 
6. Angular gyrus. 7. First temporo-sphenoidal convolution, 8. Second temporo- 
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sphenoidal convolution. 9. Third temporo-sphenoidal convolution. ro. First occipi- 
tal convolution. 11. Second occipital convolution. 12. Third occipital convolution. 
a, First or upper external annectant convolution. 8. Second external annectant 
convolution. y. Third external annectant convolution. 6. Fourth external an- 
nectant convolution. 


an irregular area, the interpeduncular space. The structures 
therein situated form the floor of the third ventricle ; they are the 
lamina cinerea, tuber cinereum, infundibulum, corpora albicantia, 
and locus perforatus posticus. 

The pons Varolii has been already described. On its lateral 
aspect is the thick bundle of filaments belonging to the fifth nerve ; 
lying against its posterior border are the seventh and eighth pairs of 
nerves, and between it and the anterior pyramid of the medulla the 
sixth nerve has its origin, 

The medulla oblongata is described at p. 491. 


Convolutions and Sulci. 


The cerebrum is divided into five lobes, which, although inti- 
mately connected with each other in their deeper parts, are sepa- 
rated on the surface by well-defined fissures or sulci; they are 
the frontal, parietal, occipital, temporo-sphenoidal, and central. 
The fissures which form the boundaries of these lobes are three in 
number—the fissure of Sylvius, fissure of Rolando, and parieto- 
occipital fissure : these will be first described, after which the dif- 
ferent lobes and the convolutions will be studied in detail. 

Fissure of Sylvius (Fig. 299, ¢, ¢).—This fissure has already been 
mentioned in connection with the structures at the base of the 
brain ; it consists of two portions, one of which (c) passes almost 
vertically upwards into the frontal lobe; the other (e) is directed 
obliquely upwards and backwards, and serves to separate the parietal 
from the temporo-sphenoidal lobe. 

The group of convolutions placed between the two limbs of the 
fissure of Sylvius were collectively named by Broca the operculum 
of the insula, but are better known as the lobe of Broca ; on turning 
them aside the central lobe or island of Reil is brought into view. 

Fissure of Rolando (Figs. 299 and 300, @).—Placed nearly in the 
centre of the outer surface of the cerebrum, this fissure is found to 
commence near the margin of the longitudinal fissure, and to run 
downwards and forwards, to terminate a little behind the bifurcation 


of the fissure of Sylvius. It divides the frontal from the parietal 


lobe, and is bounded throughout its entire length by two convolu- 
tions, the one in front being the ascending frontal, the one behind 
the ascending parietal. The chief motor areas of the cortex are 


situated in the convolutions bordering on this fissure. 


The parieto-occipital fissure is less distinctly marked than the 
two just described ; it is best seen on the inner surface of the hemi- 


_ sphere (Fig. 301, P 0). It commences near the posterior extremity 
of the corpus callosum, where it is united with the calcarine fissure, 
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and passing upwards and backwards appears on the margin of the 
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hemisphere in the longitudinal fissure ; it then runs for a short 
distance over the external convex surface of the cerebrum, and sepa- 
rates the parietal from the occipital lobe. The extent to which this 
fissure may be traced in the latter direction varies greatly in different 
brains ; sometimes the fissure is a mere notch at the upper margin 
of the hemisphere, at other times it extends over a sueene part 
of its surface. This difference depends on the presence and degree 
of development of the annectant convolutions. 

The frontal lobe (Figs. 299, 300, and 301, F) forms.the anterior 
nart of the brain, its under surface resting on the orbital plate of the 
frontal bone ;, it is separated from the parietal lobe by the fissure 
of Rolando, and from the temporo-sphenoidal lobe by the fissure of 
Sylvius. On the inner surface of the hemisphere the frontal lobe 
is not well defined, but is generally described as terminating at the 
upper limb of the calloso-marginal fissure. The frontal lobe is 
marked by five fissures, which are the boundaries of the convolutions 
of which it is composed ; two of these called inferior and superior 
frontal sulci divide the greater portion of the lobe into three chief 
convolutions, called respectively the first, second, and third, or infe- 
rior, middle, and superior frontal gyri (Fig. 299, 1, 2, 3). A third 
fissure called precentral runs in front of and nearly parallel with the 
fissure of Rolando ; other fissures called olfactory and orbital are 
found on the under surface of the frontal lobe. The ascending 

frontal. convolution (4) bounds the fissure of Rolando anteriorly, 
and is connected at each extremity of that fissure with the ascend- 
ing parietal convolution. The under surface of the frontal lobe 
rests upon the orbital plate of the frontal bone, and the con- 
volutions are consequently named orbital ; there are usually three 
distinguishable, called from their position nner, outer, and anterior 
orbital. Two fissures are here seen, one of which is described as 
the orbital or triradiate sulcus ; the other lodges the olfactory 
tract, and hence is known as the olfactory sulcus. The sulci and 
convolutions of the inner aspect of the frontal lobe will be de- 
scribed when that surface of the hemisphere is considered as a 
whole (p. 503). 

‘The parietal lobe (Figs. 299, 300, and 301, P) is separated in — 
front from the frontal lobe by the fissure of Rolando, below it is — 
hounded by. the posterior portion of the fissure of Sylvius, and 
behind by the parieto-occipital fissure. At the lower and back part 
it is united with the temporo-sphenoidal and occipital lobes by the 
annectant convolutions. It is divided bya deep suleus, which runs 
downwards and backwards near its centre and is called the er- 
parietal fissure, into two chief convolutions, the upper called superior 
and the lower. inferior parietal; the latter is further divided into 
two parts, one running along the upper border of the posterior part — 
of the fissure of Sylvius nol olled. supra-marginal convolution, the 
other called angular gyrus forming an irregular convolution which 
connects the temporo-sphenoidal and parietal lobes, and winds 
round the posterior end of the first temporo-sphenoidal or parallel 
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fissure. The anterior border of the parietal lobe is formed by the 
ascending parietal convolution, which, as mentioned above, bounds 
the fissure of Rolando posteriorly. 

The occipital lobe (0), of small size, forms the posterior termina- 
tion of the cerebrum ; it is imperfectly limited above by the parieto- 
occipital fissure, but laterally and below is united with the parietal 
and temporo-sphenoidal lobes by annectant convolutions. It con- 
tains three ill-defined convolutions placed horizontally, and named 
first (10), second (11), and third (12) occipital gyri. 

The temporo-sphenoidal or temporal lobe (1) fills up the middle 
fossa of the skull, and is the deepest-seated portion of the cerebrum. 
It is separated from the frontal lobe and anterior part of the parietal 
lobe by the fissure of Sylvius, but is united to the occipital and 
parietal lobes posteriorly. It is marked by three fissures, the first 
of which lies immediately below the posterior part of the fissure of 
Sylvius, and as it runs in the same direction is named the parallel 
Jissure ; the other two are called the middle and inferior temporo- 
sphenoidal fissures. The chief convolutions are three in number, 
Jirst (or infra-marginal) (7), second (8), and third (9), temporo-sphenoidal 
gyri. Below these, on the under surface of the brain, are two temporo- 
occipital convolutions, the outer of which, being wider in the middle 
than at either end, is named the fusiform lobule; the inner one is 
named the lingual lobule, and is continuous at its posterior part 
with the hippocampal convolution. 

The central lobe or island of Reil (c) is situated in the fissure 
of Sylvius, being covered by the convolutions of the frontal, parietal, 
and temporo-sphenoidal lobes, more especially the lower end of as- 
_cending parietal and ascending frontal, and the posterior extremity 
of the inferior frontal convolution, these together constituting the 
operculum. It corresponds in position to the outer surface of the 
corpus striatum, as may be well seen in a vertical transverse section 
of the brain (see Fig. 314). It is divided into four or five small con- 
volutions (gyri operti) which radiate from the centre of its posterior 
border, the sulci between which lodge the divisions of the middle 
cerebral artery. The sulci which separate the central lobe from the 
rest of the hemisphere are known as the anterior, posterior, and 
external fissures of Keil. . 

The annectant convolutions are four in number ; the /irst (a) 
joins the parietal to the upper part of the occipital lobe, the second 
(8) connects the angular gyrus of the parietal with the first con- 
volution of the occipital lobe, and the third (y) and fourth (68) 
connect the second and third temporal convolutions with the occi- 
pital lobe. 


The Inner Surface of the Hemisphere. 


By slicing off one hemisphere to the level of the corpus callosum, 
a side view of the opposite hemisphere will be obtained, but to com- 
_ plete the study of the inner surface of the hemisphere a complete 
_ vertical section of a hardened brain should be referred to. 
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The inner surface of the hemisphere (Fig. 301) at its anterior part 
presents two large convolutions, the upper, the marginal convolution 
(1) (convolution of longitudinal fissure), and the lower, the convolu- 
tion of the corpus callosum (2) or gyrus fornicatus, separated by the 
calloso-marginal fisswre (CM) which reaches the margin of the hemi- 
sphere, a little posterior to the position of the fissure of Rolando, and 
bounds the marginal convolution behind. 

The marginal convolution (1) commences in front of the anterior 
perforated spot, and runs along the edge of the longitudinal fissure 
to the point where the calloso-marginal fissure turns up to the edge 
of the hemisphere. It is continuous over the edge of the longitu- 
dinal fissure with the inner orbital, superior frontal, ascending 
frontal, and ascending parietal convolutions. 

The gyrus fornicatus (2) is a well-marked convolution which 
begins at the anterior perforated space in the base of the brain, and 


Fic. 301.—The inner and under surfaces of the brain to show the convolutions. 
F. Frontal lobe. p. Parietal lobe. Q. Quadrate lobe. 0. Cuneus lobe. 1, 7. Tem- 
poral lobe. cm. Calloso-marginal fissure. po. Parietal-occipital fissure. cc. Cal- 
carine fissure. Co. Collateral fissure. 1, 1. Marginal convolution. 2, 2. Gyrus 
fornicatus, 3, 3. Uncinate gyrus. 4. Dentate convolution. 5. United corpus 
callosum and fornix. 6, Genu of corpus callosum, 7. Cavity of lateral ventricle. 
: Fornix. 9. Thalamus with corpora geniculata. ro, Fascia dentata in dentate 

ssure. 


winds round the corpus callosum to the posterior part, where it be- 
comes continuous with the upper meal temporal convolution or 
uncinate gyrus. It becomes connected in its course with the frontal 
convolutions, the quadrate lobe, the cuneus, and the lingual lobule. 
As it winds round the splenium of the corpus callosum it bounds 
the jisswre of the hippocampus which forms the hippocampus major ; 
hence this portion of the gyrus receives the name of gyrus hippocampi, 

Posterior to the marginal convolution and continuous below with 
the gyrus fornicatus is the quadrate lobe (precuneus) (Q), which is 
separated from the cwneus lobe (0) by the parieto-oceipital Jisswre (PO), 
a continuation of the fissure of the same name seen externally. 
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The quadrate lobe or precuneus (Q), the inner portion of the 
rears lobe, is bounded in front by the calloso-marginal fissure, and 
ehind by the parieto-occipital fissure ; below it is continuous with 
the gyrus fornicatus, and above with the superior parietal con- 
volution. 

The cuneus lobe (0) is triangular in shape, and is sett between 
the parieto-occipital and the calcarine fissure (Cc); the latter separates 
it from the internal convolutions of the temporal lobe (1). 

The calearine fissure (Cc) of Huxley runs below the cuneus 
lobe to the extremity of the gyrus fornicatus, being joined midway 
by the parieto-occipital fissure. It is an important fissure, since it 
corresponds to the projection called the hippocampus minor in the 
posterior cornu of the lateral ventricle. 

The internal temporal convolutions form the lower part of 
- the inner wall of the hemisphere, and are continuous with those of 
the temporal lobe externally. The most important is the wncinate 
qyrus (3); which is immediately below the calcarine fissure and runs 
horizontally forward, becoming united with the gyrus fornicatus 
and passing in front of the fascia dentata. It then makes a sudden 
aay backward for half an inch, this hook-like process from 
which it derives its name becoming united with the tenia hippo- 
campi. 

The collateral fissure (Co) separates this last convolution from 
the inferior temporal convolutions, which are very irregular. It 
causes the prominence in the descending cornu of the lateral ven- 
tricle known as the eminentia collateralis. 

The dentate fissure (10) is that immediately above the unci- 
nate gyrus which lodges the fascia dentata, and corresponds to 
the hippocampus major in the descending cornu of the lateral ven- 
tricle. Immediately above this is a small dentate convolution (4), 
united with the tenia hippocampi, and continuous below with the 
uncinate gyrus. 


Structure of the Convolutions. 


The convolutions are composed internally of white nerve matter 
continuous with that which forms the great bulk of the interior 
of the brain; externally they are covered by several superimposed 
layers of grey matter, each layer having certain characteristics 
which serve to distinguish it from its fellows. The layers vary 
in their number and depth in different brains and in different 
parts of the same brain, but in the parietal lobe it is easy with the 
- microscope to distinguish that they are five in number. 

The first or external layer forms about one-tenth of the thick- 
ness of the cortex. It is pale in colour, and consists chiefly of 
neuroglia, in which a few scattered stellate nerve-cells are found, 
and near the surface numerous fine varicose medullated nerve- 
fibres, crossing each other in all directions. 

The second layer, of about the same width, is made up of closely 
set small pyramidal nerve-cells with branching processes, the apex 
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of the pyramid being a little drawn out, and in every instance 
directed towards the surface of the convolution. 

The third layer is wider and paler than the second ; it consists of 
large pyramidal cells separated into groups by the radiating fibres 
of the hemisphere. 

The fourth layer is composed of small, 
closely set, angular corpuscles, placed ir- 
regularly, and imperfectly separated into 
groups. 

The fifth is a layer of fusiform cor- 
puscles which are placed vertically to the 
summit of a gyrus, but parallel to the 
surface of a sulcus. 

With the unaided eye it is easy to note 
the alternation of whitish with reddish- 
grey layers, but it is at all times difficult, 
even with the microscope, to ascertain the 
number of layers, or to define accurately 
the limits of each. 


The Interior of the Cerebrum. 


_ If the brain be placed upon its base, 
and the upper part of one hemisphere, at 
about one-third from its summit, be re- 
moved with a scalpel, a centre of white 
substance will be observed, surrounded by 
a narrow border of grey, which follows the 
line of the sulci and convolutions, and 
presents a zigzag form. This section is 
called centrum ovale minus; it is spotted 
by numerous small red points (puncta 
vasculosa), which are produced by the 
escape of blood from the cut ends of 
Fie. 302.—Section of grey minute arteries and veins. 
cortex of a convolution. Separate carefully the two hemispheres 
Ranhathan te elenke bag of the cerebrum, and a broad band of white 
The white centre of the substance (corpus callosum) will be seen to 
brain. connect them ; it will be seen also that the 
surface of the hemisphere, where it comes in contact with the corpus 
callosum, is bounded by the gyrus fornicatus. The sulcus between 

this convolution and the corpus callosum has been termed the “ ven- 

tricle of the corpus callosum.” If the upper part of each hemisphere 
be removed to a level with the corpus callosum, a large expanse of 
medullary matter, surrounded by a zigzag line of grey substance | 
corresponding with the convolutions and sulci of the two hemi- 
spheres, will be seen ; this is the centrwm ovale majus of Vieussens. 
The corpus callosum is a thick layer of fibres passing trans- 
versely between the two hemispheres, and constituting their great 


CORPUS CALLOSUM. 507 


commissure. It is situated in the middle line of the centrum ovale 
majus, but nearer the anterior than the posterior part of the brain, 
and ends anteriorly in a rounded border, genw, which may be traced 
downwards to the base of the brain in front of the commissure of 
the optic nerves; it here gives off two narrow white bands called 
peduncles, which diverge from each other and pass backwards across 
the substantia perforata 
to the fissure of Sylvius, 
where they terminate. 
Posteriorly it forms a thick 
rounded fold, spleniwm, 
which is connected on its 
under surface with the 
fornix; throughout the 
rest of its extent the 
corpus callosum is con- 
nected on its under sur- 
face with the septum luci- 
dum. The length of the 
corpus callosum is about 
four inches. Along the 
middle line is the raphé, a 
linear depression between 
two slightly elevated longi- 
tudinal bands (chorde lon-> 
gitudinales Lancisiz) ; and, 
on each side of the raphe, 
may be seen the linee 
transverse, which mark the 
direction of the fibres of : 

which the corpus callosum "0. 30% Seetion ofthe rain showing the een 


is composed, These fibres  Frontallobesof the brain. 2, 2. Occipital lobes. 


3, 3- Longitudinal fissure for the reception of 
paay be traced into the the falx cerebri. 4, 4. Roof of the lateral ven- 


hemispheres on each side,  tricles, 5, 5. Genu of the corpus callosum. 6. 
and they will be seen to be Its body, upon which the linex transverse are 


erossed at about an inch Jjompieatioa bel anne om 8. Raphé. 9, 9. Strix 
from the raphé, by lateral 
longitudinal fibres, strie longitudinales laterales. Anteriorly and 
ely the fibres of the corpus callosum curve forwards and 
backwards into their corresponding lobes. 

Beneath the posterior rounded border of the corpus callosum is 
the transverse fissure of the cerebrum, which extends between the 
i ee eberes and crura cerebri from near the fissure of Sylvius on 
one side, to the same point on the opposite side of the brain. It 
is through this fissure that the pia mater communicates with the 
_velum interpositum. 

_ If a superficial incision be made through the corpus callosum on 
_ each side of the raphé, two irregular cavities will be opened, which 
_ extend from one extremity of the hemispheres to the other ; these 
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are the lateral ventricles, To expose them completely, their upper 
boundary should be removed with the scissors. In making this dis- 
section the thin and diaphanous lining membrane of the ventricles 
may frequently be seen. 

LATERAL VENTRICLES.—Each lateral ventricle is divided into 
a central cavity and three smaller cavities called cornua. The ante- 
rior cornu curves forwards and outwards in the anterior lobe ; the 
middle cornu descends into the middle lobe; and the posterior 
cornu passes backwards in the posterior lobe, converging towards 
its fellow of the opposite side. The central cavity is triangular in 
form, being bounded above (roof) by the corpus callosum ; internally 
by the septum lucidum, which separates it from the opposite ven- 
tricle ; and below (floor) by the Silowing parts, taken in their order 
of position from before backwards :— 


Corpus striatum, Choroid plexus, 
Tenia semicircularis, Corpus fimbriatum, 
Thalamus opticus, Fornix. 


The corpus striatum is named from the striated lines of white 
and grey matter which are seen upon cutting into its substance. 
The portion of it which is seen in the lateral ventricle is the intra- 
ventricular nucleus or nucleus caudatus. Its anterior extremity forms 
a rounded projection in the anterior cornu ; from whence it may be 
traced outwards and backwards, along the outer border of the optic 
thalamus, and separated from it by the stria terminalis. It becomes 
much narrower as we trace it backwards (the appearance thus pro- 
duced giving rise to the name of nucleus caudatus), and its extremity 
will be found in the roof of the middle or descending horn. The 
other parts of the corpus striatum will be described when the 
structures seen in a transverse section of the brain are under con- 
sideration. 

The tenia semicircularis or stria terminalis is a narrow whitish 
band, extending along the posterior border of the corpus striatum, 
and serving as a bond of connection between that body and the 
thalamus opticus. It joins the anterior pillar of the fornix and is 
continued with it to the corpora albicantia. The tenia is partly con- 
cealed by a large vein (vena corporis striatt), which receives numerous 
small veins from the corpus striatum and thalamus opticus, and 
terminates in the vena Galeni of its own side. 

The thalamus opticus (thalamus, a bed) is an oblong body, — 
having a thin coating of white substance on its surface; and has — 
received its name from having the optic tract lying against its under 
surface. It is the inferior ganglion of the cerebrum. Part only of — 
the thalamus is seen in the floor of the lateral ventricle ; we must, 
therefore, defer its further description until we can examine it in 
its entire extent. 

The choroid plexus (xépuor, eiSos, resembling the chorion) is a 
vascular fringe extending obliquely across the floor of the lateral 
ventricle, mid sinking into the middle cornu, Anteriorly, it is 
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small and tapering, and communicates with the choroid plexus of 
the opposite ventricle, through a large oval opening, the foramen of 
Monro, or foramen commune anterius. This foramen may be seen 
by os slightly on the plexus, and pressing aside the septum 
lucidum with the handle of the knife. It is situated between the 
under surface of the fornix and the anterior extremities of the 
thalami optici, and forms a communication transversely between the 
lateral ventricles, and perpendicularly with the third ventricle. 
The choroid plexus presents on its surface a number of minute 
vascular processes, which are termed villi. They are covered by 
an epithelium consisting of a single layer of nucleated polygonal 


Fie. 304.—Lateral ventricles of 
the cerebrum. 1, 1. ‘he two 
hemispheres cut down to a 
level with the corpus callo- 
sum so as to constitute the 
eentrum ovale majus. 2. 
Genu of the corpus callosum. 
3. Splenium; the interme- 
diate pte forming the 
roof of the lateral ventricles 
has been removed. 4. Part 
of the septum lucidum, 
showing an interspace be- 
tween its layers, the fifth 
ventricle. 5. Anterior cornu 
of one side. 6. Commence- 
ment of the middle cornu. 
7. Posterior cornu. 8. Inter- 
ventricular nucleus of cor- 
pus striatum. 9. Tenia semi- 
circularis. 1o. Thalamus op- 
ticus. 11. Choroid plexus. 
This plexus communicates 
with that of the opposite 
ventricle through the fora- 
men of Monro; a bristle is 
passed through this opening 
(under figure 4), and its ex- 
tremities are seen resting on 
the corpus striatum at each 
side. The figure rz rests on 
the edge of the fornix, on that part of it which is called corpus fimbriatum. — 12. 

: Fornix. 13. Commencement of the hippocampus major. The rounded oblong 
body, directly behind figure 13, is the pes accessorius, and farther back, imme- 

! diately under figure 7, the hippocampus minor. 


cells, which are ciliated in the embryo, but the cilia are absent in 
the adult. Besides the nucleus the cells contain numerous yellow 
granules and one or two dark oil-drops ; and, according to Henle, 
give off from their angles spine-like processes, which are connected 
with the bed of homogeneous areolar tissue on which they rest. 
‘The chief arteries of the choroid plexuses enter at the lower ex- 
tremity of the middle horn of the lateral ventricle ; others enter it 
from behind by passing beneath the splenium of the corpus callosum ; 
the veins terminate in the veins of Galen. 

_ The corpus fimbriatum is a narrow white band, situated inter- 
‘nally to the choroid plexus, and extending with it into the descend- 
‘ing cornu of the lateral ventricle. It is, in fact, the lateral thin 


ix 
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edge of the fornix, and being attached to the hippocampus major 


in the descending horn of the lateral ventricle, is also termed tenia 
hippocampt. 

The fornix is a white layer of medullary substance, of which a 
portion only is seen in this view of the ventricle. 

The anterior cornu is triangular in form, sweeping outwards and 
terminating by a point in the anterior lobe of the brain, at a short 
distance from its surface. It has projecting into its cavity the 
nucleus caudatus of the corpus striatum. 

The posterior cornu curves inwards, as it extends back into the 
posterior lobe of the brain and likewise terminates near the surface. 
An elevation corresponding with the calcarine fissure on the inner 
surface of the hemisphere, projects into the area of this cornu, and 
is called the hippocampus minor or calcar avis. 

The middle or descending cornu, in descending into the middle 
lobe of the brain, forms a very considerable curve, and alters its 
direction several times as it proceeds. Hence it is described as 

assing backwards and outwards and downwards, and then turning 

orwards and inwards. This complex expression of a very simple 
curve has given origin to a symbol, formed of the primary letters of 
the term, by which the student is enabled to recollect more easily 
the course of the cornu, BopFI. It is the largest of the three cornua, 
and terminates close to the fissure of Sylvius, after having curved 
around the crus cerebri. 

The middle cornu should now be laid open by inserting the little 
mnget into its cavity, and os it serve as a director for the 
scalpel in cutting away the side of the hemisphere, so as to expose 
it completely. 

The superior boundary of the middle cornu is formed by the 
fibres of the corpus callosum, as they arch downwards to reach 
the temporo-sphenoidal lobe ; with these the tail of the nucleus 
caudatus and the fibres of the tania semicircularis are united. The 
inferior wall presents for examination the following parts :— 


rid tena ed major, Corpus fimbriatum, 
Pes hippocampi, Choroid plexus, 
Pes accessorius, Fascia dentata, 


Transverse fissure. 


The hippocampus major or cornu ammonis is a considerable 


projection from the inferior wall, and extends the whole length of — 


the middle cornu. Its extremity is likened to the foot of an animal, 
from its presenting a number of knuckle-like elevations on the sur- 
face, and is named pes hippocampi. The hippocampus major corre- 
sponds to the sulcus on the inner side of the gyrus fornicatus, as that 


convolution winds round beneath the splenium of the corpus callosum — 
to end in the uncinate gyrus. If the hippocampus be cut across, — 
the section will be seen to resemble the extremity of a convoluted — 


scroll, consisting of alternate layers of white and grey substance. 


ene ee 
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The pes accessorius (eminentia collateralis) is a swelling some- 
what resembling the hippocampus major, but smaller in size, and 
‘situated in the angular interval between it and the hippocampus 
minor. It is formed by the protrusion 
of the sulcus described above as the 
collateral fissure. 

The corpus fimbriatum (tenia hip- 
pocampi) is the thinned and flattened 
posterior pillar of the fornix, which is 
prolonged from the central cavity of 
the ventricle, and is attached along 
the inner border of the hippocampus 
major. It is lost inferiorly in the 
hippocampus. 

Fascia Dentata.—If the corpus 
fimbriatum be carefully raised, a nar- 
row serrated band of grey substance, 
the margin of the grey substance of 
the middle lobe, will be seen beneath ° 
it; this is the fascia dentata. It is FIG. 305.—Section through the 

: ippocampus major, showing 
so called from presenting an appear- fascia dentata. 1. Pes hippo- 


ance resembling a regular row of  campi. 2. Corpus fimbriatum. 
teeth 3--Fascia dentata. 4, 4. Hippo- 
: i campal gyrus. 5. Uncinate 
Transverse Fissure.—Beneath the gyrus. 6. Section through the 


corpus fimbriatum will be seen the  }!ppocampus. 
transverse fissure of the brain, which extends from near the 
fissure of Sylvius on one side, across to the same point on the 
opposite side. It is through this fissure that the pia mater com- 
municates with the choroid plexus, and the latter obtains its supply 
of blood. The fissure is bounded above by the corpus callosum and 
fornix in the middle, and on each side by a free margin of the 
hemisphere formed by the fascia dentata and corpus fimbriatum ; 
_ inferiorly, it is bounded near the middle line by the corpus quadri- 
_ gemina, and on each side by the back part of the optic thalamus. 
_ In its central part it lodges the velum interpositum. 
Septum Lucidum.—The internal boundary of the lateral ven- 
- tricle is the septum lucidum. This septum is thin, semi-transparent, 
and consists of two lamine of cerebral substance attached above to 
the under surface of the corpus callosum at its anterior part, and 
_ below to the fornix. Each of these laminz consists of white and 
_ grey matter, the white being situated on the surface looking towards 
_ the lateral ventricle, the grey matter nearer the middle line of the 
brain. Between the two layers is a narrow space, the fifth ven- 
- tricle, which is lined by a proper membrane. The fifth ventricle 
- may be shown by snipping through the septum lucidum transversely 
_ with the scissors. 
The corpus callosum should now be cut across towards its an- 
- terior extremity, and the two ends carefully dissected away. The 
_ anterior portion will be retained only by the septum. lucidum, but 
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the posterior will be found incorporated with the white layer be- 
neath, which is the fornix. 

Fornix.—The fornix (arch) is an arched band of white substance, 
placed in the floor of the lateral ventricle, and intimately connected 
posteriorly with the under surface of the corpus callosum. It con- 
sists of two lateral halves which unite in the middle of the lateral 
ventricle forming the body, but diverge from each other posteriorly 
as the posterior pillars or crura, and anteriorly as the anterior pillars 
or crura. The two anterior crura descend in a curved direction 
to the base of the brain, embedded in the anterior part of the 


Fic. 306.—Vertical longitudinal section of the brain. x1. Marginal convolution. 2. 
Gyrus fornicatus. 3. Velum interpositum. 4. Corpuscallosum. 5. Peduncle of 
pineal gland on the margin of optic thalamus, 6. Septum lucidum. 7. Middle 
commissure of third ventricle. 8, Fornix. 9. Pineal body. 10. Foramen of 
Monro. 11. Transverse fissure. 12. Anterior commissure. 13. Corpora quadri- 
gemina. 14. Posterior commissure. 15. Valve of Vieussens, 16. Aqueduct of 
Sylvius. 17. Fourth ventricle. 18. Optic nerve. 19. Arbor vite cerebelli. 20. 
Pituitary body and infundibulum. 21. Section of medulla. 22. Corpus albican- 
tium. 24. Locus perforatus posticus. 26. Section of pons. 


septum lucidum, and lying directly behind the anterior com- 
missure. At the base of the brain they make a sudden curve 
upon themselves and constitute the corpora albicantia, from which 
they may be traced upwards to the thalami optici. Opening trans- 
versely beneath these two crura, just as they are about to arch down- 
wards, is the foramen of communication between the lateral and the 
third ventricle, the foramen of Monro ; or foramen commune anterius. 
The choroid plexuses and the veins of the corpora striata pass 
through this opening. 

The lateral thin edges of the fornix are continuous posteriorly 
with the concave border of the hippocampus major at each side, — 
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and form the narrow white band called corpus fimbriatum or tenia 
hippocampt. In the middle line the fornix lies in contact by its 

upper surface with the corpus callosum, and by its under surface 
with the velum interpositum. 

The fornix may now be removed by dividing it across anteriorly, 
and turning it backwards, at the same time separating its lateral 
connections with the hippocampi. On examining its under surface it 

will be noticed that where the eke pillars diverge from each 
other they expose the fibres of the corpus callosum, and that these 
are for the most part transverse. The appearance presented by the 
lateral bars formed by the fornix and the transverse lines of the 
corpus callosum, has been named the lyra from a fancied resem- 
blance to a harp. 

Velum Interpositum.—Beneath the fornix is the velwin inter- 
positum (tela choroidea), a fold of pia mater introduced into the 
interior of the brain through the transverse fissure. It extends 
from the foramen of Monro in front to the back part of the splenium 
of the corpus callosum behind; laterally, it passes beneath the 
edge of the fornix and reaches the floor of the lateral ventricles, 
where it is connected with the choroid plexuses of those cavities, 
In this way it gives to the edge of the fornix that fringed appearance 
from which its name of corpus fimbriatum has been Baran On its 
under surface the velum forms the roof of the third ventricle, having 
attached to it the choroid plexuses of the latter cavity ; and at the 
back part it is intimately connected with the pineal body. In the 
centre of its upper aspect run two veins, the veins of Galen, which 
receive blood from the interior of the ventricles, and empty it 
into the straight sinus. The velum interpositum is coated with 
an epithelium identical with that of the choroid plexuses ; and 
around the pineal body the areolar tissue is abundant and strong. 

If the velum interpositum be raised and turned back, an opera- 
tion to be conducted with care, particularly at its posterior part, 
where it invests the pineal body, the thalami optici and the cavity 
of the third ventricle will be brought into view. 

Thalami Optici—The thalami optici are two oval bodies, of 
a white colour superficially, inserted between the two diverging 
portions of the corpora striata, and resting upon the upper surface 

of the crura cerebri. In the middle line a fissure exists between 
them which is called the third ventricle. The anterior part forms a 
rounded prominence immediately behind the tenia semicircularis, 
nd is called the anterior tubercle ; the posterior extremity forms a 
ee rounded border, projecting into the transverse fissure of the 
rain, the posterior tubercle or pulvinar. Beneath the latter lie two 
all rounded elevations, the external and internal geniculate bodies, 
arated from each other by one of the roots of the optic nerve. 
e corpus geniculatum externum, the larger of the two, and of a 
reyish colour, is the principal origin of the optic nerve. The upper 
urface of the optic thalamus is marked by a shallow groove, which 
stinguishes the limit of the floor of the lateral ventricle ; and 
2K 
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at the junction of the internal and upper surfaces a band of 
white fibres will be noticed constituting the peduncle of the pineal 
body. Between the upper edge of the pulvinar and the peduncle of 
the pineal body is a triangular depression called trigonwm habenule. © 
Anteriorly, the thalami are connected with the corpora albicantia 
by means of two white bands, which are the terminations of the 
crura of the fornix. Externally, they are in relation with the corpora 
striata and hemispheres. In their interior the thalami are chiefly 
composed of grey matter arranged in three masses, the anterior, ex- 
ternal, and internal nuclei. 

Third Ventricle.—The third ventricle is the fissure between the 
two thalami optici, and is the remains of the anterior cerebral vesicle. 
It is bounded above by the under surface of the velum interpositum, 
from which are suspended the choroid plexuses of the third ven- — 
tricle, and is separated by the velum from the body of the fornix. 
Its floor is formed by the lamina cinerea, the tuber cinereum, 
infundibulum, corpora albicantia, and locus perforatus posticus. — 
Laterally, it is bounded by the thalami optici and peduncles of the 
pineal body ; anteriorly, by the anterior commissure and anterior 
crura of the fornix ; and posteriorly, by the posterior commissure and 
the aqueduct of Sylvius. The thind ventricle is crossed by three 
commissures, anterior, middle, and posterior ; and communicates by — 
two openings, called foramen of Monro and aqueduct of Sylvius, — 
with the lateral and fourth ventricles. 

The anterior commissure is a small rounded white cord, which — 
connects the corpora striata of the two sides, and reaches the sub- . 
stance of the hemispheres ; it lies immediately in front of the crura 
of the fornix, and is united by its anterior margin with the septum 
lucidum. The middle or soft commissure consists of grey sub- 
stance, which is continuous with the grey lining of the ventricle ; it 
connects the adjacent sides of the thalami optici. The posterior 
commissure, smaller than the anterior, is a flattened white cord, 
connecting the two thalami optici posteriorly ; it is placed beneath 
the peduncles of the pineal body near their origin, and has beneath 
it the aqueduct of Sylvius. 

The foramen of Monro is the medium of communication. be- 
tween the two lateral and third ventricles, and transmits superiorly 
the choroid plexus and veins of the corpus striatum. 

The aqueduct of Sylvius, or ‘ter a tertio ad quartum ventriculum, 
leads backwards beneath the posterior commissure and through the 
base of the corpora quadrigemina to the upper part of the fourth 
ventricle. 

Corpora Quadrigemina.—The corpora quadrigemina, or optie 
lobes, are situated immediately behind the third ventricle and pos 
terior commissure, and beneath the posterior border of the corpu 
callosum. They form, indeed, at this point, the inferior bounda: 
of the transverse fissure of the hemispheres. The anterior pair 
these bodies, grey in colour, are named nates; the posterior pail 
white and much smaller than the anterior, are termed testes, 
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the nates on each side may be traced a rounded process (brachium 
superior) which passes obliquely outwards into the thalamus opticus ; 
and from the testis a similar but smaller process (brachium inferior) 
which has the same destination. The internal geniculate body 
lies in the interval of these two processes where they enter the 
thalamus, and behind the inferior brachium is a prominent band 
which marks the course of the superior division of the olivary fasci- 
culus. The corpora quadrigemina are perforated longitudinally 
through their base by the aqueduct of Sylvius ; they are covered in 
partly by the pia mater and partly by the velum interpositum, and 
the nates support the pineal body. Two large white bands pass 


Fic. 307.—Third ven- 
tricle of brain. 1. 
Corpus striatum dis- 
sected. 2. Fifth ven- 

' tricle. 3. Anterior 

erura of fornix (cut). 

4. Corpus striatum. 

5. Anterior commis- 

sure of third ven- 

tricle. 6, Optic tha- 
lamus. 7. Middle or 

soft commissure. 8. 

Peduncles of pineal 

body. 9g, Third ven- 

tricle, 10. Pineal 
body. m1. Teenia 

semicircularis. 12. 

Corpora  quadrige- 

mina. 13. Valve of 

Vieussens. 14. Fourth 

ventricle. x5. An- 

terior extiemity of 
superior vermiform 
process, 16. Arbor 

vitzee cerebelli. 17. 

Anterior extremity 

of inferior vermiform 

process (nodulus), 
1g. Communication 
of fourth ventricle 
with sub-arachnoid 
' space. 


down from them to the cerebellum, forming the processus ¢ cerebello ad 
testes, the great bond of connection between the great and little brain. 


_ Pineal Body.—The pineal body (epiphysis cerebri) is a small 


reddish-grey body of a conical form (hence its synonym conariwm), 
situated on the anterior part of the nates, and invested by a duplica- 
is of pia mater derived from the under part of the velum inter- 
positum. It is connected to the brain by means of two cords of 
white matter called peduncles, which may be traced along the upper 
and inner margin of the thalami optici to the crura of the fornix 


with which they become blended. From the close connection sub- 


_ sisting between the pia mater and the pineal body, and the softness 


of texture of the latter, it is liable to be torn away in the removal 
of the pia mater. 
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CEREBELLUM. 


The cerebellum, less than one-eighth the Rep of the cerebrum, 
is situated beneath the occipital lobes, being lodged in the posterior 
fossa of the base of the cranium, and protected from the superin- 
cumbent pressure of the cerebrum by the tentorium cerebelli. Like 
the cerebrum, it is composed of grey and white substance, the former 
occupying the surface, the latter the interior, and its surface is formed 
of parallel lamellz separated by sulci, and here and there by deeper 
sulci. In form, the cerebellum is oblong and flattened, its greater 
diameter being from side to side, its two surfaces looking upwards 
and oes i and its borders being anterior, posterior, and lateral. 
In consideration of its shape the cerebellum admits of a division 
into two hemispheres, into certain prominences termed processes 
and lobules, mad into certain divisions of its substance called lobes, 
formed upon the hemispheres by the deeper sulci above referred 
to. .On the anterior pine: of the organ there is a semilunar notch, 
incisura cerebelli anterior, which embraces the corpora quadrigemina. 
On. the posterior border there is another notch, inciswra cerebelli 
postertor, which receives the upper part of the falx cerebelli; and 
on the under surface of the cerebellum is a deep fissure corre- 
sponding with the 
medulla oblongata, 
and termed the val- 
lecula (valley). 

Each hemisphere 
of the cerebellum is 
divided by means 
of a fissure which 
runs along its free 
border into an upper 
and a lower portion, 
and upon each of 
these portions cer- 
tain lobes aremarked 
out. Thus on the 
Fite. 308.—Under surface of cerebellum, the amygdale Upper portion there 


having been removed. 1. Medulla oblongata. 2. Pons are two such lobes. 
i = 


Varolii. 3. Choroid plexus of the fourth ventricle. 4. " 5 
Flocculus. 5. Biventral lobe of cerebellum. 6. Nodulus the anterior superior 
of inferior vermiform process. 7. Uvula. 8..Posterior or quadrate lobe, and 


medullary velum. 9. Pyramid. 10. Slender lobe. rz. . . 
Posterior inferior lobe. the postervor supervor 


lobe. On the under 
portion of the hemisphere there are three such lobes, namely, the 
posterior inferior lobe, the slender (gracilis) lobe, and the biventral lobe ; 
and two smaller ones, the tonsil (amygdala), situated at the side of 
the vallecula, and ine a i! (pneumogastric lobe), placed behind and 
below the middle peduncle of the cerebellum. 
The central mass connecting the two hemispheres is called the 
worm (vermis) ; its upper aspect projects above the general level of 


 vermi 
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the cerebellum, and is called the superior vermiform process ; the 
lower pot is lodged within the vallecula, and is named the inferior 
orm process. The superior vermiform process is very indis- 
tinctly demarcated from the upper surface of the hemispheres, the 
folia of the latter being continued into it; at its anterior border, 
about eight folia form the central lobe, a portion of which is con- 
tinued upwards on to the superior medullary velum or valve of 
Vieussens, and is termed, from its shape, the lingula. The posterior 
superior lobe is only represented in the superior vermiform process 
by a single well-marked lamina, the folia cacuminis. The inferior 
vermiform process is divisible into four lobes, namely : (1) the tuber 
valle situated in the incisura posterior, and connecting the postero- 
inferior and slender lobes of the two sides ; (2) in front of this the 
pyramid, a small, obtusely pointed eminence connecting the biventral 
lobes ; (3) the wrula, placed between the two tonsils ; and (4) the 
nodule or laminated tubercle, forming a free pointed anterior termi- 
nation to the process. Connecting the uvula on each side with the 
tonsil is a ridge of grey matter, the furrowed band. On each side 
of the nodule is a thin layer of white matter, the posterior medullary 
velum ; it has a membranous texture, and terminates anteriorly in 
a crescentic border ; laterally, each process can be traced into the 
flocculus. Between the posterior velum and the nodule and uvula 
is a deep fossa which is known as the swallow’s nest (nidus hirundinis). 
The anterior medullary velum is the valve of Vieussens, which will be 
described in connection with the fourth ventricle. 
The cerebellum is connected with the rest of the encephalon by 
means of three pairs of rounded cords or peduncles, superior, middle, 
and inferior. The superior peduncle (processus e cerebello ad testes) 


- forms the superior lateral boundary of the fourth ventricle, and is 


continued upwards and forwards upon the upper surface of the crus 
cerebri to the corpora quadrigemina, beneath which its fibres decus- 
sate with those of the corresponding process of the opposite side ; 
higher up they may be traced into the white centre of the hemi- 
sphere. The middle peduncle (processus ad pontem) connects the 
two hemispheres of the cerebellum, and is constituted by the 
transverse fibres of the pons. The inferior peduncle, (processus ad 


- medullam) is the connection of the cerebellum with the medulla and 


spinal cord, and has been already described under the title of resti- 


form body or tract. The three peduncles together form the crus 
 cerebelli of each side. 


Structure of the Cerebellum.—A horizontal section of the 


_ cerebellum shows it to be composed, like the cerebrum, of an internal 
_white mass, and of grey cortical matter; but the grey matter 
_ greatly preponderates, so that the white centre is relatively small 
The white substance resembles the trunk of a tree, from which 
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branches are given off, and from the branches, branchlets and leaves 
the two latter being coated by a moderately thick and uniform layer 
of grey substance. The appearance thus produced has received the 
name of arbor vite cerebellw. In each lateral half of the white 
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centre will be seen an irregular mass of grey matter, forming a 
wavy line, and enclosing white matter ; this is the corpus dentatum. 
It exists as a grey capsule or pouch, which, however, is defective at 
its inner part. If the section 
be made rather nearer to the 
under surface of the cere- 
bellum than its centre, other 
nuclei will be displayed in the 
white centre. These are three 
in number on each side, and 
are named the nucleus fas- 
tigii, nucleus globosus, and 
nucleus emboliformis (Fig. 
309). The nucleus fastigit is 
situated near the middle line ; 
it is rounded in front, but 
behind becomes forked. The 
nuclei globost generally con- 
sists of two or three round 
grey spots a little external to 
the preceding. The nucleus 
emboliformis is a club-shaped 
mass of grey matter running 
antero-posteriorly close to the 
inner side of the corpus den- 
tatum. 

Minute Structure. — The 
grey cortex is divisible into two 
layers, the outer being of a clear 
grey colour, and the inner rust- 
coloured and granular in ap- 
pearance. The external layer 
Fic. 309.—Part of the white centre of the Consists of a delicate neuroglia 

se Lagu 4 Oommineard. aban Te teeta: eke. Binet a 

:  & : 2 Nucle, nerve-cells ; e fibres run 
midboal. Brigg aR Ca tametats ae for the most part at right 
Corpus camtatum, vd. anterior rect’ angles to. the pnttacs Gt ake 
form process. «.v. Arbor vitae cerebelli. cerebellum, wna many of them 
are connected with the processes of the cells below; the cells 
are very small, and have the appearance of nules. The 
inner layer is formed also of eras cells very closely 
aggregated, and embedded in a ge atinous matrix. Between the 
inner and outer layers is a single layer of | gaione cells called 
cells of Purkinje; they are chiefly flask-shaped, and give off from 
their deep aspect a single process which becomes connected with 
the axis-cylinder of a nerve in the white centre ; from its super- 
ficial surface each cell gives off two processes which branch very 
freely in an antler-like manner, some of their finer processes 
becoming connected with the round cells of the outer layer. The 


FOURTH VEN'TRICLE. 519 


white centre is composed of medullated nerve-fibres, some of which 
are (1). commissural between the two hemispheres of the cerebellum, 
others (2) are association fibres between different folia, and (3) 
other fibres spring from the central 
nuclei above described. 


Fourth Ventricle. 


Dissection.— An oblique incision 
must be made through each half of 
the cerebellum, and the wedge-shaped 
intervening mass removed ; the mem- 
branes covering the back part of the 
medulla and. pons must be carefully 
cleared away, when the fourth ventricle 
will be displayed. 

The fourth ventricle is the remains 
of the posterior cerebral vesicle of the 
embryo, and is situated between the 
cerebellum and the posterior surface of 
the medulla and pons; it is diamond- 
shaped, with narrow angles directed Pip. 310--14. Bxternal and, x0, 
upwards and downwards, and wider grey eit 2,- Layer of tells 
angles. passing towards each crus cere- of Purkinje. 3. Inner layer, 
belli (lateral recesses). The lower angle ™ Medullary layer. 
is called the calamus scriptorius, from a fancied resemblance ta 


Fig. 311.—1. Median 
groove of the 
fourth ventricle, 
with the fasciculi 
teretes, one on 
each side. 2. The 
strize acusticze and 
origin of the audi- 
tory nerve. 3. 
The restiform 
body. 4. The pos- 
terior pyramid ; 
the figure is 
placed on the 
right clava. 5. 
The processus e 
cerebello ad_ tes- 
tes, 6. The cor- 
pora  quadri- 
gemina, 


the nib of a pen; it is marked by a slight pit, the ventricle of 
_ Aranzi, which communicates with the central canal of the spinal 


/ 


520 FOURTH VENTRICLE, 


cord. The upper angle has : arta into it the aqueduct of Sylvius, 
by which the fourth ventricle communicates with the third. The 
roof is tent-shaped, and is formed by a thin layer of grey matter 
connecting the upper part of the two processus e cerebello ad testes, 
called the valve of Vieussens (velum medullare anterius), by the 
anterior medullary velum, the nodule of the inferior vermiform 
process, and the pia mater passing from the latter to the medulla. 
A thickening of the Eathaiam on the under surface of the pia 
mater at the lower angle of the cavity gives rise to a process called 
the obex, and a similar thickening running along the side wall from 
the obex to the lateral recess is called the ligula (Fig. 312, l.). The 
floor has running down its centre a slight groove continuous with 

the posterior median fissure of the cord, 
Fic. 312. — Dia- 


grammatic 
view of the 
floor of the 
fourth ven- 
tricle. ™.8. 
Mesial sulcus. 
s.f. Superior fo- 
vea, .7. Late- 
ral recess, str. 
Strive acustice. 
if. Inferior fo- 
vea, t.a. Tuber- 
culum acusti- 
.cum. ac. Ala 
cinerea. A 
Ligula. (£, A. 
Schifer.) 


and, crossing its middle, some trans- 
verse lines, the striw acustice. These 
lines mark the superior limit of the 
medulla ; they also serve to divide 
the floor of the ventricle into two tri- 
angles, the upper belonging to the 
medulla, and the lower to the pons. 
These are again divided vertically by 
the median fissure, and each of the 
four divisions so formed is marked by 
a triangular depression or fovea. The 
division formed by the medulla may be 
defined as consisting of (1) the depres- 


sion of the inferior fovea; (2) a ridge 
between it and the median fissure, the fasciculus teres; (3) a pro- 
minence between the fovea and the lateral wall, the tubereulwm 
acusticum ; and (4) a grey mass between the fovea and the inferior 
angle, the ala cinerea. In like manner the area belonging to the 
pons consists of : (1) the superior fovea, (2) the upper part of the 
fasciculus teres, and (3) a pigmented area between the superior 
fovea and the lateral wall, the locus ceruleus. The lateral boundaries 
of the ventricle are: in the upper part, the two processus e cerebello 
ad testes ; in the lower, the funcculi graciles with their clave ; above 
these the funiculi cuneatt, and still higher up the restiform bodies. 

The roof of the fourth ventricle ee been already described as 
ae formed by pia mater covered by epithelium. In the per so 

ormed there is a small opening, the foramen of Magendie, placed a 
little above the calamus scriptorius, by means of which the cavity of 
the ventricle communicates with the posterior sub-arachnoid space ; 
other openings also exist in each lateral recess. 

In the floor of the fourth ventricle are placed the nuclei of origin 
of the chief cranial nerves, as well as the vaso-motor, cardiac, and 
respiratory centres. The nucleus of the hypoglossal nerve lies be- 
neath the fasciculus teres. In the lower part of the ala cinerea is 
situated the nucleus of the spinal accessory nerve ; in its upper part 
the nuclei of the vagus and glosso-pharyngeal nerves, the latter being 
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placed above the former. Close to the lateral recesses in the upper 
portion of the floor are the sensory (outer) and motor (inner) nuclei 
of the fifth nerve; higher up and nearer the middle line is the 
nucleus of the sixth nerve; deeper down, between the fifth and 
sixth is the centre for the seventh nerve. The nuclei of the 


Fic. 313.—Floor of fourth 
ventricle, showing nu- 
clei of origin of cranial 
nerves. a. Pineal body. 
db. Pulvinar of optic 
thalamus. c. Anterior 
corpus quadrigeminus 
(nates). dd. Posterior 
corpus quadrigeminus 
(testes). ¢. Anterior 
brachium. /. Posterior 
brachium. g. Internal 
geniculate body. h. 
Crus cerebri. i. Middle 
peduncle of crus cere- 
belli. &. Superior pe- 
duncle (processus e 
cerebello ad testes). J. 
Inferior peduncle (res- 
tiform). m. Locus ce- 
ruleus, 2. Eminentia 
teres... 0. Obex. - p: 
Funiculus gracilis. 7. 
Funiculus cuneatus.  s. 
Funiculus of Rolando. 
t. Fasciculus teres. The 
nuclei of the cranial 
nerves are indicated by 
italic figures, the nerve 
trunks by Roman nu- 
merals. 


eighth or auditory nerve are covered by the tuberculum acusticum 
and transverse strie. The position of these nuclei will be best 
understood by reference to Fig. 313. 


Transverse Section of the Cerebrum. 


Transverse vertical sections of the cerebrum at different levels are 
useful for the purpose of ascertaining the relative position of the 
structures in the interior, and more especially for determining the 
relation which the two great basal ganglia, the thalamus opticus and 
_ corpus striatum, bear to each other and to surrounding parts. The 
_ figure here given (Fig. 314) is taken from a recent section of the 
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brain, which has been made immediately behind the corpora albi- 
cantia ; it passes through the lateral and third ventricles, the middle 
horn of the lateral ventricles, island of Reil, thalamus opticus, fornix, 
and corpus striatum. The latter is now seen to be a composite body 
made up of several independent nuclei; its full description is as 
follows. 

The corpora striata are two pyriform bodies placed with their 
broad ends forwards and their narrow ends backwards. They are 
throughout the greater part of their extent embedded in the sub- 


Fic. 314.—Transverse vertical section of the cerebrum made immediately behind the 
corpora albicantia, 1. Longitudinal fissure, 2. Corpus callosum, 3. Fornix. 4, Island 
of Reil. 5. Nucleus caudatus. 6. Internalcapsule. 7. External capsule. 8. Tenia- 
form nucleus or claustrum, 9g. Lenticular nucleus. 5, 6, 7, 8, and 9 together con- 
stitute the corpus striatum. 10, Thalamus opticus. 11. Third ventricle. 12. Crus 
cerebri. 13. Corpora albicantia. 14. Tuber cinereum and commencement of in- 
fundibulum. 15. Optic tract. 16. Extremity of middle horn of lateral ventricle. 


stance of the hemispheres, but their anterior extremities come to 
the surface in the body and anterior horn of the lateral ventricles ; 
they are thus divisible into an intraventricular and an _ extraven- 
tricular portion. The intraventricular portion is named nucleus 
caudatus ; its large end, or head, is directed forwards and projects 
into the anterior cornu of the lateral ventricle ; its smaller end or 
tail runs on the outer side of the thalamus, and narrowing as it pro- 
ceeds backwards, terminates by a pointed end in the roof of the 
descending horn. The extraventricular portion lies to the outer 
side of the optic thalamus, and between it and the island of Reil ; 
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_it is chiefly formed by a large nucleus, which on horizontal section 
presents the appearance of a biconvex lens ; hence it has been named 
the lenticular nucleus. In a transverse vertical section this nucleus 
appears triangular, with the base directed outwards and the apex 
inwards; the grey matter which forms its bulk is streaked by 
numerous white fibres which radiate as they pass through it into 
the convolutions. On the inner side the lenticular nucleus is 
separated from the nucleus caudatus and thalamus opticus by a 
strand of white matter called the internal capsule, and on the outer 
side a similar but less-marked band called external capsule lies be- 
tween it and the island of Reil; a grey streak in the middle of the 
latter has been named the teniaform nucleus or claustrwm. 


Transverse Section of the Crura Cerebri. 


The crura cerebri or cerebral peduncles are two rounded white 
masses which proceed from the upper margin of the pons, and, 
_diverging from each other, enter 
the under aspect of the hemi- 
spheres in the region of the basal 
ganglia. In front of the divergin 
erura is the posterior perforatec 
space and corpora albicantia, while 
the third nerve issues from the 
inner side of each crus, and the 
fourth nerve from the outer side ; 
on their upper aspect they are 
inseparable from the corpora 
quadrigemina. A transverse sec- - sere ig og ietatig mecetetinonay 
tion (Fig. 315) shows the crura to 4g. Aqueduct of Sylvius. p./.b. Pos- 
be divisible into two parts, an terior longitudinal bundle. #. Olivary 

fillet. RN. Red nucleus. SN. Sub- 
upper, called the tegmentum, and  stantia nigra. 70C. Fibres passing 
a lower, the crusta; separated by between cerebellum and temporo- 
a transverse band of pigmented Titer tet. ‘me. Fibres passing to fron- 
grey matter, the locus miger. _ tal convolutions from cerebellum, J//. 
The tegmentum is traversed in Origin of the third nerve. 
the middle line near its upper part by the aqueduct of Sylvius, 
which in cross-section is triangular or T-shaped ; and beneath 
the floor of this canal is a small grey nucleus on each side which 
gives origin to the third nerves. Beneath the nucleus of the third, 
a bundle of longitudinal nerve fibres is seen, constituting the pos- 
terior longitudinal bundle (p.l.b.), and about the middle of the 
eduncle there is a spheroidal mass of nuclear matter, named from 
its colour the red nucleus; it is traversed by the fibres of the third 
nerve. The bulk of the tegmentum is formed by a continuation 
upwards of the formatio reticularis of the pons, which is in its turn 
continued into a reticular layer beneath the thalamus. Towards the 
outer side, however, is a band of white fibres called the fillet ; it lies 
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immediately above the locus niger, and reaching the surface of the 
tegmentum, forms a white band round its outer surface, below the 
corpora quadrigemina. The crusta is composed entirely of longi- 
folinal nerve bundles communicating between the cerebrum and 
medulla, and the cerebrum and cerebellum. The middle band is 
the largest, and consists of the fibres of the pyramidal tract; the 
band on the outer side contains fibres passing to the temporo-occi- 
pie convolutions ; and that on the inner side, fibres connecting the 
rontal lobes and cerebellum. The two crusta are completely separate ; 
the tegmenta are united, but their line of fusion is marked by an 
incomplete septum. The locus niger (substantia nigra) is composed 
of deeply pigmented nerve-cells with many branching processes ; 
nothing is known of the connections or uses of this large mass of 
grey matter. 


Lining Membrane of the Ventricles. 


The lining membrane of the ventricles, ependyma ventriculorum, 
is a serous layer distinct from the arachnoid ; it lines the whole of 
the interior of the lateral ventricles, and is connected with the 
attached border of the choroid plexus, so as to exclude direct 
communication between the lateral ventricles and the exterior 
of the brain. From the lateral ventricles it is reflected through 
the foramen of Monro on each side into the third ventricle, which 
it invests throughout. From the third it is conducted into the 
fourth ventricle, through the iter a tertio ad quartum ventriculum, 
and after lining its interior becomes continuous inferiorly with 
the sub-arachnoid tissue of the spinal cord. The lining mem- 
brane of the ventricles is ‘aovidled with an epithelium which is 
ciliated in patches and is the source of the secretion which moistens 
and lubricates their interior. The fifth ventricle has a separate 
lining membrane. 

- The epithelium of the ependyma ventriculorum is supported by 
a delicate layer of shite connective tissue, similar to that de- 
scribed in the spinal cord under the name of neuroglia. 


White Matter of the Cerebrum. 


The white matter of the cerebrum consists of medullated nerve- 
fibres, varying in size in different parts, but generally smaller than 
those of the spinal cord and medulla. They may be conveniently 
arranged into three sets, viz., (1) ascending or peduncular, (2) transverse 
or commissural, and (3) longitudinal or collateral. eek 

The peduncular fibres may again be divided into (a) those ascend- 
ing in the crusta of the crus, and (b) those reaching the cerebrum through 
the tegmentum. 'The fibres derived from the crusta pass chiefly 
in the inner capsule of the corpus striatum, and from thence into the 
white centre of the hemispheres, where they spread out in a fan-like 
arrangement, forming the corona radiata, and ultimately reach the 


pense 
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grey cortex of the convolutions, The most definite band of these 
fibres is continued upwards from the pyramidal tract of the medulla, 
and passes to the convolutions bordering on the fissure of Rolando 
(motor area of the cortex). Another set of these fibres passes from 
the lateral part of the crusta to the occipital lobe of the cerebrum 
(direct sensory tract). The innermost fibres of the crusta may be 
traced beneath the thalamus to terminate in the under part of the len- 
ticular nucleus (ansa lenticularis). The fibres of the tegmentum 
consist of the bundles traversing the formatio reticularis ; they are 
joined by those passing from the cerebellum in the processus e cere- 
bello ad testes, and probably some strands from the corpora quadri- 
gemina and other nuclei. Passing beneath the thalamus they enter 
that nuclear mass, but. some run on the outer side thereof, to join 
the corona radiata, and pass from thence to the cortex of the temporo- 
sphenoidal and occipital lobes. 

The transverse or commissural fibres include (1) the anterior 
commissure of the third ventricle, (2) the posterior commissure, and 
(3) the transverse fibres of the corpus callosum. 

The longitudinal or collateral fibres include the following: viz., 
(1) the fornix, (2) tenia semicircularis, (3) strize longitudinales of the 
corpus callosum, (4) fibres of the gyrus fornicatus (superior longitudinal 
commissure), (5) a white bundle of fibres at the bottom of the fissure 
of Sylvius, connecting the frontal with the temporo-sphenoidal lobe 
and called the uncinate fasciculus, (6) a bundle of fibres lying in the 
outer wall of the posterior and middle horns of the lateral ventricles, 
connecting the occipital and temporo-sphenoidal lobes, and named 
the inferior longitudinal fasciculus, and (7) association fibres passing 
between the several convolutions, and between different parts of the 
same convolution (A. Campbell Clark). 

The connection of the fibres in the cerebrum with those in the 
medulla and spinal cord will be best understood from the table given 
on page 526, and derived chiefly from J. Rylands Whitaker. 


Arteries of the Brain. 


The arteries of the brain present certain peculiarities which 
render it necessary that they should be studied apart from the 
peut arterial system, and along with the organ to which they are 

istributed. The important anastomotic connection at the base of 
the brain called the circle of Willis has been described on a previous 
page (402), and it is only necessary here to recall the fact that from 
that circle three main trunks, called anterior, middle, and posterior 
cerebral arteries, are given off on each side to the anterior, middle, 
and posterior regions of the brain. The branches derived from these 
trunks are of two kinds: medullary, which pass to the basal ganglia 
and neighbouring parts ; and cortical, which are distributed to the 
convolutions of the five lobes into which the cerebrum is divided. 
These two systems of arteries are almost entirely independent of 
each other, what communications exist between them being very few 
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in number, and of capillary minuteness; the individual branches 
also of each system are distributed to independent areas, and only 
communicate with their fellows at the margins of those areas, by 
few and small communications ; hence they are distinguished as end 
arteries. As a necessary result of this arrangement, one artery cannot 
take the place or perform the work of another, as we so often find to 
‘be the case in other parts of the body, but if an artery becomes 
plugged, the area to which it is distributed becomes deprived of 
nourishment and rapidly undergoes degeneration. The following is 
a brief description of the chief branches of the three arteries men- 
tioned above. 

Anterior Cerebral.—The medullary branches of this trunk are 
few in number ; they are given off close to its origin from the in- 
ternal carotid, pass through the anterior part of the substantia per- 
forata, and are distributed to the front of the corpus striatum, and 
genu of the corpus callosum, The cortical branches are four in 
number. The first of these is distributed to the internal orbital 
convolutions ; the second to the anterior part of the marginal con- 
volution, the anterior part of the middle frontal convolution, and 
the superior frontal convolution ; the third to the inner surface of 
the hemisphere as far back as the ascending portion of the calloso- 
marginal fissure. The fourth supplies the quadrate lobe, and gives 
off a branch which enters the corpus callosum and supplies its 
structure. 

Middle Cerebral.—This is the largest artery of the three, and 
from its position is frequently named the Sylvian artery ; it is 
distributed chiefly to the motor convolutions of the brain. The 
medullary branches are numerous ; they enter the openings in the 
substantia perforata, and passing directly upwards are distributed to 
the extraventricular nuclei of the corpus striatum, and the back part 
of the nucleus caudatus. The main trunk of the middle cerebral 
_passes upwards in the fissure of Sylvius, and as it lies against the 
island of Reil divides into four cortical branches. The first of these 
is distributed to the outer part of the orbital surface and inferior 
frontal convolution ; the second to the posterior part of the middle 
frontal and three-fourths of the ascending frontal convolution ; the 
third to the rest of the ascending frontal, ascending parietal, and 
anterior part of the superior parietal, and the fourth to the in- 
ferior parietal (supra-marginal) and superior temporo-sphenoidal 
convolution. 

Posterior Cerebral.—Most of the medullary branches of this 
artery enter the locus perforatus posticus, but a few are given off on 
the outer side of the crus cerebri; both sets are distributed to the 
thalamus opticus, crus cerebri, and corpora quadrigemina, The 
cortical branches are three in number ; the first passes to the an- 
terior part of the uncinate gyrus, the second to the back part of the 
same convolution and the lower part of the temporo-sphenoidal lobe, 
and the third to the occipital lobe. The convolutions to which this 
artery is distributed are for the most part sensory in function, 
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Relations of the Chief Sulci and Convolutions to the 
Exterior of the Skull. 


The relations of the sulci and convolutions of the cerebrum to the 
exterior of the skull are of great importance, in consequence of the 
increasing frequency with which operations are now ie, for 
the removal of tumours and other morbid products from the con- 


Bregme, 


Fic. 316.—Relations of the brain to the exterior of the skull. ¢.c. Coronal suture. 
Sq. Squamous suture. v, Back part of transverse suture. vl. Squamo-sphenoidal 
suture. J.J. Lambdoidal suture. 7. Inferior temporal ridge. 71. Superior temporal 
ridge. x. Stephanion. yp. Pterion. a. Asterion. F1,F?, and F3, First, second, and 
third frontal convolutions. A.F. Ascending frontal convolution. &. Fissure of 
Rolando. A.P. Ascending parietal convolution. S. Fissure of Sylvius; at p. its 
ascending portion isseen. /./. Inter-parietal fissure. §.P. Superior parietal gyrus. 
I.P. Inferior parietal gyrus. An. Angular gyrus. P.O. Parieto-occipital fissure. 
01,02, and 03, First, second, and third occipital gyri. 7,72, and 73, First, second, 
and third temporal gyri. 


volutions, Our space will only permit of a brief notice of the chief 
“Jandmarks” oar in such operations. 

The longitudinal fissure corresponds to a line drawn from the 
root of the nose (naston) to the external occipital protuberance 
inion). 

Fissure of Sylvius.—The bifurcation of this fissure corresponds 
to a point an inch and a quarter behind the external angular process 
of the frontal and about a quarter of an inch above its lower extre- 
mity. From this point the vertical portion passes directly wpwards 
for about three-quarters of an inch, running parallel to and imme- 
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diately behind the coronal suture. The horizontal limb of this fissure 
corresponds to a line drawn from a point an inch and an eighth 
behind the external angular process to a little below the most pro- 
minent part of the parietal eminence ; it is covered for the middle 
three-fifths of its course by the upper part of the squamous suture. 

Fissure of Rolando.—The upper end of this fissure is situated at 
a point on the line from the nasion to the inion measuring 55.6 per 
cent. of the whole line, starting from the front (Hare’s line). It runs 
downwards and forwards for about 3? inches, forming an angle of 67° 
with the line of the sagittal suture (middle line). Its lower end is 
situated about half an inch behind the bifurcation of the fissure of 
Sylvius and close to the horizontal limb. Reid, in order to define 
the position of the fissure of Rolando more accurately, takes a base 
line from the lowest part of the infra-orbital margin, through the 
external auditory meatus to the back of the head; he next marks 
out the course of the fissure of Sylvius according to the above rules ; 
two vertical lines are then drawn, reaching from the base line to the 
line of the sagittal suture, one passing through the depression in front 
of the auditory meatus, and the other through the posterior border 
of the mastoid process. A line drawn from the upper end of the 
posterior line to the point where the anterior one crosses the fissure 
of Sylvius, marks out the course of the fissure of Rolando. 

The parieto-occipital fissure runs horizontally outwards from 
the longitudinal fissure, at a point about one-fifth of an inch in front 
of the lambda. If the line marking the horizontal part of the fissure 
of Sylvius is continued backwards till it reaches the sagittal suture, 
the posterior inch of its course will mark the parieto-occipital fissure. 


Membranes of the Brain. 


Dissection.—To examine the brain with its membranes, the 
upper i of the skull must be removed, by sawing through the 
external table and breaking the internal table with the chisel and 
hammer. After the calvarium has been loosened all round, it will 
require a considerable degree of force to tear the bone away from 
the dura mater. This adhesion is particularly firm at the sutures, 
where the dura mater is continuous with a membranous layer in- 
terposed between the edges of the bones; in other situations the 
connection results from numerous vessels which permeate the inner 
table of the skull. The adhesion subsisting between the dura mater 
and bone is greater in the young subject and in old persons than in 
the adult. On being torn away, the internal table will present 
numerous deeply grooved and ramified channels, corresponding with 
the branches of the meningeal arteries. Along the middle line will 
be seen a groove corresponding with the superior longitudinal sinus, 
and on either side may be frequently observed some small fossa, 
corresponding with the Pacchionian bodies, 

_ The membranes of the brain and spinal cord are—the dura mater, 
arachnoid membrane, and pia mater. 
; 2 BG 
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The dura mater is the firm whitish or greyish layer which is — 
brought into view when the calvarium is removed. It is a strong 
fibrous membrane, somewhat laminated in texture, and composed of 
white fibrous tissue. Lining the interior of the cranium, it serves 
as the internal periosteum of that cavity ; it is prolonged also into 
the spinal column, but is not adherent to the bones in that canal as 
in the cranium. It is very firmly attached to the margin of the 
foramen magnum, and to the foramina of exit of the cranial nerves. 
From the internal surface of the dura mater, processes are directed 
inwards for the support and protection of parts of the brain ; while 
from its exterior, other processes are prolonged outwards to form 
sheaths for the nerves as they quit the skull. Its external surface is 
rough and fibrous, and corresponds with the internal table of the skull. 
The internal surface is smooth, and lined by endothelium ; it was 
formerly regarded as a reflected layer of the arachnoid membrane. 

On the external surface of the dura mater the branches of the 
middle meningeal artery may be seen ramifying ; and in the middle 
line is a depressed groove, formed by the subsidence of the upper 
wall of the superior longitudinal sinus. 

The Pacchionian bodies (ylandule Pacchioni) are small, round, 
whitish granulations, occurring singly or in clusters, and formin, 
small groups of various sizes along the margin of the longitudina. 
fissure of the cerebrum, and more particularly near the summit of 
the latter. They are absent in infancy, increase in numbers in adult 
life, and are abundant in the aged. They are simply enlarged villi 
of the arachnoid, and consist of a spongy tissue continuous with the 
sub-arachnoid tissue and of the same composition, covered by a layer 
of epithelial cells. When of large size they cause absorption of the 
bone, and so come to be lodged in depressions or pits in the interior — 
of the vertex of the skull. 

If, the student cut through one side of the dura mater, in the 
direction of his incision through the skull, and turn it upwards 
towards the middle line, he will observe the smooth internal surface 
of this membrane. He will perceive also the large veins of the 
hemispheres passing from behind forwards to open into the superior 
longitudinal sinus. If he introduce the handle of his scalpel between 
the dura mater and arachnoid, he will see a vertical layer of the 
former descending between the hemispheres ; and if he draw one 
side of the brain a little outwards, he will be enabled to perceive the 
extent of the process of membrane which is called the falx cerebri. 

The processes of dura mater which are sent inwards towards the 
interior of the skull are the fa’x cerebri, tentoriwm cerebelli, and fala 
cerebella. f 

The falx cerebri (falz, a sickle, so named from its sickle-like 
appearance), narrow in front, broad behind, and forming a sharp ~ 
curved edge below, is attached in front to the crista galli process of 
the ethmoid bone, and behind to the tentorium cerebelli ; between 
these points it is connected with the inner surface of the cranium — 
in the middle line. Along the attached border runs the superior — 
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longitudinal sinus, and along the free edge the inferior longitudinal 
sinus, these vessels being situated between the two layers of which 
the membrane is composed. 

The tentorium cerebelli (centoriwm, a tent) is a roof of dura 
mater (raised in the centre and sloping down at the sides) thrown 
across the cerebellum and attached at each side to the margin of the 
petrous portion of the temporal bone; behind, to the transverse 
ridge of the occipital bone which lodges the lateral sinuses ; and in 
front to the upper border of the petrous portion of the temporal bone 
and to the anterior and posterior clinoid processes. It supports 


Fic. 317.—Sinuses and membranes of the brain (side view). 1. Superior longitudinal 
sinus. 2. Falx cerebri. 3. Fifth nerve. 4. Inferior longitudinal sinus. 5. Fourth 
nerve. 6. Venz Galeni. 7. Third nerve, 8. Tentorium cerebelli. 9. Second nerve. 
ro. Straight sinus, 11. Crista galli of ethmoid. 12. Torcular Herophili. 13. First 
nerve. 14. Falx cerebelli. 15. Sixth nerve. 16. Eighth, ninth, and tenth nerves. 
17. Seventh and eighth nerves. 18. Vertebralartery. 19. Eustachian tube. 20. First 
cervical nerve. 21. Twelfth nerve. 22. Posterior root of second cervical nerve. 23. 
Anterior root of second cervical nerve. 24. Ligamentum denticulatum. 


the posterior lobes of the cerebrum and prevents their pressure on 
the cerebellum, leaving a small opening anteriorly (superior occipital 
foramen), for the transmission of the crura cerebri. Its attached bor- 
der contains the lateral and superior petrosal sinuses, and the junction 
between it and the falx cerebri is channelled by the straight sinus. 
The falx cerebelli is a small process, generally double, attached 
to the vertical ridge of the occipital bone beneath the lateral sinus, 
and to the tentorium. It lodges the occipital sinuses and is received 
into the indentation between the two hemispheres of the cerebellum. 
Removal of the Brain.—The tentorium and falx cerebelli cannot 
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be seen until the brain is removed; but the attachments of the 
former should be studied on the dried skull, for it will have to 
be incised in the removal of the brain. That operation should 
now be performed, for which purpose divide the dura mater all 
round, on a level with the section through the skull, and carry 
the scissors deeply between the hemispheres of the brain in front, 
to cut through the anterior part of the falx; then draw the 
dura mater backwards, and leave it hanging by its attachment 
to the tentorium. Raise the anterior lobes of the brain carefully 
with the hand, and lift the olfactory bulbs from the cribriform fossee 
with the handle of the scalpel. Then cut across the two optic nerves 
and internal carotid arteries. Next divide the infundibulum and 
third nerves, and carry the knife along the margin of the petrous 
bone at each side, so as to divide the tentorium near its attachment. 
Cut across in succession the other tie of cranial nerves with a shai 
knife, and pass the scalpel as far down as possible into the vertebra 
canal, to sever the spinal cord, cutting first to one side, and then to 
the other, in order to divide the vertebral arteries and spinal accessory 
nerves. Then press the cerebellum gently upwards with the fingers 
of the right hand, the hemispheres being supported with the left, 
and the brain will roll into the hand. 

The arteries of the dura mater are—the anterior meningeal from 
the ethmoidal, ophthalmic, and internal carotid ; the middle menin-_ 
geal and lesser meningeal from the internal maxillary ; the inferior 
meningeal from the ascending pharyngeal and occipital arteries ; and 
the posterior meningeal from the vericbral, 

Its nerves are derived from the nervi molles and superior cervical 
ganglion of the a Sen from the Gasserian ganglion, the oph- 
thalmic nerve, and from the fourth and hypoglossal. 

The dura mater is composed of two lamella, endosteal and proper 
meningeal; the former adheres to the bones, the latter forms the 
internal processes, whilst the sinuses result from the separation of 
the two. It consists of interwoven bands of white fibrous tissue, 
with some admixture of elastic fibres ; its inner surface is lined with 
flattened nucleated endothelial cells, 

The space between the dura mater and arachnoid is called the sub- 
dural space; it was formerly known as the cavity of the arachnoid. 

The arachnoid (dpdayvy «idos, like a spider’s web) is a delicate 
membrane which invests the brain externally to the pia mater. 
On the upper surface of the hemispheres it is transparent, but may 
be demonstrated as it passes across the sulci from one convolution to 
another by injecting with a blow-pipe a stream of air beneath it. 
At the base of the brain the membrane is opalescent and thicker 
than in other situations, and more easily demonstrable from the 
circumstance of stretching across the interval between the temporal 
lobes of the hemispheres. The space which is included between 
this layer of membrane and those parts of the base of the brain 
which are bounded by the optic commissure and fissures of Sylvius 
in front, and the pons Varolii behind, is termed the anterior sub- 
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arachnoid space. Another space formed in a similar manner between 
the under part of the cerebellum and the medulla oblongata, is the 
posterior sub-arachnoid space; and a third space, situated over the 
corpora quadrigemina and corpus callosum, may be termed the supe- 
rior sub-arachnoid space. These spaces communicate freely with each 
other, the anterior and posterior across the crura cerebelli, the ante- 
rior and the superior around the crura cerebri, and the latter and 
the posterior across the cerebellum in the course of the vermiform 
processes, The posterior space communicates by means of an open- 
- ing called the foramen of Magendie with the cavity of the fourth 
ventricle ; and the anterior space has two small openings in its wall 
behind the roots of the glosso-pharyngeal nerves, which communicate 
with a pouch-like prolongation of the arachnoid beneath the floceulus. 
They communicate also with a still larger space formed by the loose 
disposition of the arachnoid around the spinal cord, the spinal sub- 
arachnoid space. The whole, of these spaces, with the lesser spaces 
between the convolutions of the hemispheres, constitute one large 
and continuous cavity which is filled with a limpid serous secretion, 
the sub-arachnoid or cerebro-spinal. fluid, a fluid which is necessary 
for the regulation of pressure, and protection of the cerebro-spinal 
mass. The arachnoid is connected to the pia mater by a delicate 
areolar tissue, which in the sub-arachnoid space is loose and filamen- 
_tous. The serous secretion of the sub-dural space is very small in 
quantity as compared with the sub-arachnoid fluid. 

‘The arachnoid does not enter into the ventricles of the brain, but 
is reflected inwards upon the venze Galeni for a short distance only, 
and returns upon those vessels to the dura mater of the tentorium, 
It surrounds the nerves as they originate from the brain, and forms 
a sheath around them to their point of exit from the skull. 

Vessels of considerable size, but few in number, and branches of 
cranial nerves, are found in the arachnoid. 

Structure.— The arachnoid consists of interlacing bundles of fine 
fibrous tissue, the interstices of which are occupied by spread-out 
cells. Its outer surface is covered by a layer of endothelium. On 
its inner surface it gives off numerous bundles of. fibres which form 
trabecule and traverse the sub-arachnoid spaces ; both the surface of 
the membrane and the trabeculze are covered by endothelial cells. 

_ GCerebro-Spinal Fluid.—This is a limpid fluid, slightly alkaline 
in reaction, containing albumen, a trace of grape sugar, and the salts 
of the blood, , 

The pia mater is an areolo-yascular membrane composed of in- 
numerable vessels held together by fine bundles of connective tissue. 
It invests the whole surface of the brain, dipping into the sulci be- 
tween the convolutions, and forming a fold in its interior called velum 
interpositum. It also forms folds in other situations, as in the third 
and fourth ventricles, and in the anterior fissure of the spinal cord. 

This membrane differs in structure in different parts of the 
cerebro-spinal axis. Thus, on the surface of the cerebrum, in 
contact with the soft grey matter of the brain, it is extremely vas- 
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cular, forming remarkable loops of anastomosis in the interspaces 
of the convolutions, and distributing multitudes of minute straight 
vessels to the grey substance. In the substantia perforata, again, 
and locus perforatus, it gives off tufts of small arteries, which pierce 
the white matter to reach the grey substance in the interior. But 
upon the crura cerebri, pons Varolii, and spinal cord, its vascular 
character seems almost lost. It has become a dense fibrous membrane, 
difficult. to tear off, and forming the proper sheath of the spinal cord. 

The pia mater is the nutrient membrane of the brain, and derives 
its blood from the internal carotid and vertebral arteries. Lympha- 
tics have also been described as entering into its structure. 

Its nerves are the minute filaments of the sympathetic, and 
filaments from the sensory cranial nerves; they accompany the 
branches of the arteries. 


MEMBRANES OF THE SPINAL CORD. 


The dura mater spinalis is a cylindrical sheath of fibrous mem- 
brane, identical in structure with the dura mater of the skull, and 
continuous with 
that membrane. 
At the margin of 
the occipital fora- 
men it is closely 
adherent to the 
bone; by its an- 
terior surface it is 
attached to the 
posterior common 
ligament, and _be- 
low, by means of 
its pointed ex- 
tremity, to the 
coccyx. In _ the 
rest of its extent 
it is compara- 
tively free, being 
separated from the 
vertebrae by loose 
areolar tissue and 
a plexus of veins. 
On either side and 
below, the dura 
mater forms a 
} sheath for each of 
> the spinal nerves, 
Chey, to Which it is 


Fic. 318.—Fourth ventri- 
cle and upper part of 
spinal cord and mem- 
branes. The posterior 
roots of the nerves are 
removed on the left 
side. x. Corpora quad- 
rigemina. 2. Fillet of 
the olivary body. 3. 
Processus e cerebello 
ad testes. 4. Processus 
e cerebello ad pontem. 
5. Processus e cerebello 
admedullam. 6. Floor 
of fourth ventricle. 
7. Glosso - pharyngeal 
nerve. 8. Pneumogas- 
tric nerve. 9. Spinal 
accessory nerve. ro. 
Posterior pyramids of 
medulla. x1, rz. An- 
terior divisions of 
spinal nerves, 12, 12. 
Ganglia of nerves. 13, 
13. Posterior divisions 
of spinal nerves. 14, 
14. Posterior roots of 
spinal nerves. 15. Line 
of origin of posterior 
roots of left side. 16, 
16. Ligamentum denti- 
culatum, 17, 17. An- 
terior root of spinal 
nerves, 18. Dura mater, 


\ 


wal. closely adherent. 
Upon its inner surface it is smooth, and on its sides may be seen 


double openings for the two roots of each of the spinal nerves, 
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The arachnoid of the spinal cord is a continuation of that of the 
brain. It encloses the cord very loosely, being connected to it only 
by long slender filaments of areolar tissue, and by a longitudinal 
lamella which is attached to the posterior aspect of the cord (septum 
posticum). The areolar tissue is most 
abundant in the cervical region, and 
diminishes in quantity from above 
downwards ; ent the septum posticum 
is complete only in the dorsal region. 
The arachnoid passes off from the cord 
on either side with the spinal nerves, 
to which it forms a sheath. The space 
between the arachnoid and the pia , : : 

ha P 2 IG. 319.—Transverse section of the 
mater is identical with that already ~ spinal cord and its membranes. 
described as existing between the 1. Dura mater. 2. Inner lining of | 
same parts in the Drain, the sud- gurmzmeter 3, Arachnold. Sub 
arachnoid space. It is occupied by 6. Anterior root of nerve. 7. Liga- 
cerebro-spinal fluid, sufficient in apie cette aepubegpe 8. Gan- 
quantity: to “expand the arachnoid, ""  Pomener moot haan 
and fill completely the cavity of the dura mater. The sub-arachnoid 
or cerebro-spinal fluid keeps up a constant and gentle pressure on the 
entire surface of the brain and’ spinal cord, and yields with the 
greatest facility to the various movements of the cord. 

The pia mater is the immediate investment of the cord, and, 
like the other membranes, is continuous with that of the brain. It 
is not, however, like the pia mater cerebri, a vascular’ membrane, 
but is dense and fibrous in structure, and contains but few vessels. 
It invests the cord closely, and sends a fold into the anterior median 
fissure ; it is intimately connected with the neuroglia of the cord 
and with that occupying the posterior median fissure. It forms a 
sheath for each of the funiculi of the nerves, and for the nerves 
themselves ; and, inferiorly, at the conical termination of the cord, 
is prolonged downwards as a slender ligament (filum terminale), 
which descends through the centre of the cauda equina, and is 
attached to the dura mater lining the canal of the coccyx. This 
attachment is a rudiment of the original extension of the spinal cord 
into the canal of the sacrum and coccyx. A longitudinal band of 
white fibres runs down the centre of the anterior aspect of the cord, 
and was called by Haller the linea splendens. The pia mater has, 
distributed to it, a number of nervous plexuses. 

The ligamentum denticulatum (ligamentwm dentatum) is a thin 
process of pia mater sent off from each side of the cord throughout 
its entire length, and separating the anterior from the posterior roots 
of the spinal nerves. At its inner edge it is attached to the lateral 
aspect of the cord, and at its outer edge forms numerous saw-like 
processes or denticulations, the points of which are connected with 
the inner surface of the dura mater. The number of serrations on 
each side is about twenty, the first being situated on a level with the 
occipital foramen, and having the vertebral artery and hypoglossal 


536 CRANIAL NERVES. 


nerve passing in front and the spinal accessory nerve behind it, and 
the last opposite the first or second lumbar vertebra. Below this 
point the ligamentum denticulatum is lost in the filam terminale of 
the pia mater. The denticulations do not pierce the arachnoid, but 
are covered by funnel-like prolongations of that membrane. The 
use of this membrane is to maintain the position of the spinal cord 
in the midst of the fluid by which it is surrounded. 


CRANIAL NERVES. 


The parrs of cranial nerves are nine or twelve in number, ac- 
cording as the arrangement of Willis or Soemmering is adopted. 
The following table shows their numbering according to both 
systems, and also gives the names by which the several nerves are 
known. :— 


Willis. Soemmering. Name. 
First. First. Olfactory. 
Second. Second. Optic. 
Third. Third. Oculo-motor. 
Fourth. Fourth. Pathetic or trochlear. 
Fifth. Fifth. Trifacial or trigeminal, 
Sixth. ‘ Sixth. Abducens, 
portio dura. Seventh. Facial. 
apr ened | eet mollis. Eighth. Auditory. 
Ninth. Glosso-pharyngeal. 
Eighth. Tenth. Vagus. 
Eleventh. Spinal accessory. 
Ninth. Twelfth. fanaa aay 


In the following description we shall follow the arrangement of 
Soemmering, as being that most commonly adopted by anatomists 
at the present time. 


FIRST PAIR.—OLFACTORY. 


The olfactory tract is more truly a lobe or offshoot of the brain 
than a cranial nerve ; it arises by three roots: an inner or short root 
from the inner and posterior part of the anterior lobe close to the 
substantia perforata; a middle root from a papilla of grey matter 
(tuber olfactorium), embedded in the under surface of the frontal 
lobe, and an external or long root, which may be traced as a white 
streak along the fissure of Sylvius into the temporo-sphenoidal lobe. 
The nervous cord formed by the union of the three roots is soft in 
texture, prismoid in shape, and embedded in the olfactory suleus on 
the under surface of ae anterior lobe of the brain, lying between 
the pia mater and arachnoid. As it passes forward it increases in 
breadth, and swells at its extremity into an oblong mass of grey and 
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white substance, the olfactory bulb, which rests on the cribriform 

late of the ethmoid bone. From the under surface of the olfactory 

ulb are given off the nerves which pass through the cribriform 
foramina, and supply the mucous membrane of the nares ; they are 
arranged into three groups : an inner group, which spread out upon 
the septum narium ; an outer group, which descend through bony 
canals in the outer wall of the nares, and are distributed on the 
superior and middle turbinated bones ; and a middle group, which 
supply the mucous membrane of the roof of the nasal fosse. Each 


Fic. 320.—Olfactory nerves, with their distribution on the septum nasi. The nares 
have been divided by a longitudinal section made immediately to the left of the 
septum, the right naris being preserved entire. 1. Frontal sinus. 2. Nasal bone. 
3. Crista galli. 4. Sphenoidal sinus of left side. 5. Sella turcica. 6. Basilar pro- 
cess of sphenoid and occipital bone. 7. Posterior opening of the right naris. 
8. Opening of the Eustachian tube. 9. Soft palate. 1o. Cut surface of the hard 
palate. a. Olfactory tract. 0b. Its three roots of origin. c. Its bulb, from which 
the filaments are seen to proceed which spread out in the substance of the pituitary 
membrane. d. Nasal branch of the ophthalmic nerve. ¢. Naso-palatine nerve, 
distributing twigs to the mucous membrane of the septum nasi in its course to (f) 

‘the anterior palatine foramen. g. Branches of the naso-palatine nerve to the 
palate. h. Anterior and posterior palatine nerves. 7. Septum nasi. 


nerve is enclosed in a tabular prolongation of the dura mater and 
is mater. The nerves are devoid of medullary sheath, and form 
frequent anastomoses with each other. 


SECOND PAIR.—OPTIC. 


This nerve consists of three parts: the optic tract, the optic 
chiasma, and the nerve proper. The first portion arises from the 
corpora geniculata on the posterior and inferior aspect of the thala- 
mus opticus, from the thalamus itself, and from the nates. Pro- 
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ceeding from this origin it winds around the crus cerebri as a 
flattened band, and joins with its fellow in front of the tuber cine- 
reum to form the optic commissure (chiasma). The optic tract is 
united with the crus cerebri and tuber cinereum, and is covered by 
the pia mater; the commissure is also connected with the tuber 
cinereum, from which it receives fibres, and the nerve beyond the 
commissure diverges from its fellow, becomes rounded in form, and 
is enclosed in a sheath derived from the arachnoid, which is con- 
tinued upon it to the eyeball. In passing through the optic foramen 
the optic nerve receives a sheath ee the dura mater, which splits 
at this point into two layers: one, which becomes the periosteum of 
the orbit ; the other, the one in question, which forms a sheath for 
the nerve, and is lost in the sclerotic coat of the eyeball. After a 
short course within the orbit the optic nerve pierces the sclerotic 
and choroid coats, and expands into the nervous membrane of the 
eyeball, the retina. Near the globe the nerve is pierced by a small 
artery, arteria centralis retinge, which runs through the central axis 
of the nerve and reaches the inner layers of the retina, to which it 
distributes branches. 

The optic commissure lies in a groove in front of the olivary 
body of the sphenoid bone; is bounded by the lamina cinerea in 
front, by the substantia perforata at each side, and by the tuber 
cinereum behind. Within the commissure the innermost fibres of 
each optic nerve cross each other to pass to the eye of the opposite 
side ; the outer fibres continue their course uninterruptedly to the 
eye of the corresponding side. Some fibres pass in an ie 8 direction 
from one nerve to the other behind, and others, taking a similar 
course in front, connect the two retine. 


THIRD PAIR.—MOTORES OCULORUM. 


The motor. oculi, a nerve of moderate size, arises from the inner 
side of the crus cerebri, close to the pons Varolii, and passes forward 
between the posterior cerebral and superior cerebellar arteries. Its 
deep origin has been traced through the locus niger, to a grey nucleus 
beneath the floor of the aqueduct of Sylvius and beneath the corpora 
quadrigemina. It pierces the dura mater immediately in front of 
the posterior clinoid process ; descends obliquely in the external wall 
of the cavernous sinus ; and divides into two branches which enter 
the orbit through the sphenoidal fissure and between the two heads 
of the external rectus muscle. The superior branch ascends, and 
supplies the superior rectus and levator palpebre. The énferior 
sends a branch beneath the optic nerve to the internal rectus, 
another to the inferior rectus, and a long branch to the inferior 
oblique muscle. From the latter a short thick branch is given to 
the ophthalmic ganglion, forming its inferior root. The branches 
of the third nerve enter the muscles on their ocular side. 

In the cavernous sinus it receives one or two filaments from the 
carotid plexus, and one from the ophthalmic nerve. 
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FOURTH PAIR.—PATHETICI (trochlearis). 


The fourth is the smallest cerebral nerve ; it arises from a nucleus 
beneath that of the third nerve in the floor of the aqueduct of Sylvius ; 
it passes across the outer border of the valve of Vieussens, and wind- 
ing around the crus cerebri to the extremity of the petrous portion 
of the temporal bone, pierces the dura mater below the third nerve, 
and passes forward in the outer wall of the cavernous sinus to the 
sphenoidal fissure. In its course in the outer wall of the sinus it is 
situated at first below the motor oculi, but afterwards ascends and 
becomes the highest of the nerves entering the orbit by the sphenoidal 
fissure. On entering the orbit the nerve crosses the levator palpe- 
bre muscle near its origin, and is distributed on the orbital surface 
of the superior oblique or trochlearis muscle ; hence its synonym 
trochlearis. 

The fibres of origin of the two nerves communicate with each other, 

forming a kind of commissure, on the upper surface of the valve of 
Vieussens. 
_ Branches.—While in the cavernous sinus the fourth nerve gives 
off a recurrent branch, and sends a branch of communication to the 
ophthalmic nerve ; the recurrent branch, consisting of sympathetic 
filaments derived from the carotid plexus, passes backwards between 
the layers of the tentorium, and divides into two or three filaments, 
which are distributed to the lining membrane of the lateral sinus. 


FIFTH PAIR.—TRIFACIAL (trigeminus). 


The fifth nerve, the great sensitive nerve of the head and face, 
and the largest cranial nerve, is analogous to the spinal nerves in its 
origin by two roots from the anterior and posterior columns of the 
spinal cord, and in the existence of a ganglion on the posterior root. 
It arises, or rather makes its appearance at the surface of the brain, 
on the anterior part of the lateral and constricted portion of the 

ons Varolii, vie consists of a large and small fasciculus, separated 

y a narrow interspace, the larger fasciculus being the posterior or 
sensory root; the smaller one, the anterior or motor root. The 
sensory root is composed of from seventy to a hundred filaments 
each enclosed in a sheath of pia mater, and the entire bundle is 
bound together into a single nerve and connected with the motor 
root by a sheath of arachnoid membrane. The nerve then passes 
through an oval opening in the border of the tentorium, near the 
extremity of the petrous bone, and spreads out into a large semilunar 
ganglion, the Gasserian. If the ganglion be turned over, it will be 
seen that the anterior root lies against its under surface without 
having any connection with it, and may be followed onwards to the 
inferior maxillary nerve. The Gasserian ganglion divides into three 
branches—ophthalmic, superior maxillary, and inferior maxillary. 

Deep Origin.—The motor root arises (1) from a nucleus in the 
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floor of the fourth ventricle, immediately below the lateral recess, 
and (2) from grey matter in the sides of the Sylvian aqueduct (de- 
scending root). The sensory root springs (1) from a long nucleus 
placed beneath the floor of the fourth ventricle and extending into 
the medulla in the region of the funiculus cuneatus (ascending root). 
and (2) from the nerve cells of the formatio reticularis in the medulla 
and pons. 

The OPHTHALMIC NERVE is the nerve of sensation of the eyeball, 
lachrymal gland, mucous membrane of the eye and nose, integument 
of the forehead and nose, and muscles of the eyebrow and forehead. 
It arises from the upper part of the Gasserian ganglion by a short 
trunk, about three-quarters of an inch in length ; passes forwards in 
the outer wall of the cavernous sinus, lying externally to the other 
nerves, and divides into three branches. Previously to its division 
it receives several filaments from the carotid plexus, and gives off a 
small recurrent nerve, which passes backwards with the recurrent 
branch of thefourth nerve 
between the two layers of 
the tentorium to the lin- 
ing membrane of lateral 
sinus. 

The branches of the 
ophthalmic nerve are 
the— 


Frontal, 
Lachrymal, 
Nasal. 


The frontal nerve 
enters the orbit imme- 
diately to the outer side 
of the fourth nerve, and 

assing forwards, for some 

istance, upon the levator 
palpebrae muscle, divides 
into a supra-orbital and 
supra-trochlear branch, 

The supra - orbital 


. branch, the proper con- 
a! a ae dissection of the nerves of tinuation of the nerve, 
the orbit. x1. Supra-trochlear nerve. 2. Supra- : 
orbital nerve. 3. Obliquus superior. 4. Lachry- passes out of the orbit 
Soop mand. 5. Infra-trochlear nerve. 6. Levator through the supra-orbital 
palpebree superioris. 7. Nasal nerve (fifth). 8. j i 
Frontal nerve (fifth). 9. Optic nerve. 10. Rectus notch, 7 ie Seige with 
superior. rr. Third nerve. 12. Lachrymal nerve. the supra-orbital artery, 
13. Sage nerve. 14. Gasserian ganglion of fifth. and after giving fila- 
pebtunal a teeiai des ments to the upper eye- 
lid, muscles of the forehead and pericranium, divides into two 
cutaneous branches, internal and external. The internal branch 


pierces the occipito-frontalis and is distributed to the integument as 
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far as the summit of the head. The external branch of larger size 
communicates with the facial nerve, and piercing the occipito- 
frontalis supplies the integument as far back as the occiput. 

* The supra-trochlear branch passes inwards to the angle of the orbit, 
above the superior oblique muscle and close to the pulley, and is 
distributed to the inner angle of the eye, root of the nose, and in- 


Fia. 322.—Diagram showing the fifth pair of nerves with its branches. 1. Origin of 

. the nerve by two roots. 2. The nerve escaping from the pons Varolii. 3. Gas- 
serian ganglion. 4. Ophthalmic nerve. 5. Frontal nerve giving off the supra- 
trochlear branch, 6. Lachrymal nerve. 7. Nasal nerve passing at 8 through the 
anterior internal orbital foramen, and giving off the infra-trochlear branch. 9. 
Superior root of the ophthalmic ganglion given off from nasal nerve. 1o. Inferior 
or motor root, derived from third nerve; the ganglion gives off the ciliary nerves 
from its anterior aspect. 11. Superior maxillary nerve. 12. Orbital branch. 13. 
Spheno-palatine nerves communicating with Meckel’s ganglion ; the three branches 
from the lower part of the ganglion are the palatine nerves. 14, 14. Superior 
dental nerves, posterior, middle, and anterior. 15. Infra-orbital branches. 16. 
Inferior maxillary nerve. 17. Its anterior or muscular trunk. 18. The posterior 
trunk; the two divisions are separated by an arrow. 19. Lingual nerve. 20. 
Chorda tympani joining it at an acute angle. 21. Submaxillary ganglion. 22. In- 
ferior dental nerve. 23. Mylo-hyoid branch. 24. Auriculo-temporal nerve, divid- 
ing behind the articulation of the lower jaw, to reunite and form a single trunk. 
25. Its branch of communication with the facial nerve. 26. Continuation of its 

_ trunk to the temple. 


tegument of the middle line of the forehead. It communicates with 
the infra-trochlear branch of the nasal nerve. 

The lachrymal nerve, the smallest of the three branches of the 
ophthalmic, enters the orbit on the outer side of the frontal, but 
enclosed in a separate sheath of dura mater; and passes forward, 
above the upper border of the external rectus muscle, and in com- 
pany with the lachrymal artery to the lachrymal gland, where it 
ipoies ‘into two branches, superior and inferior. The superior 
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branch passes over the gland which it supplies on the upper surface. 
The inferior branch supplies the under surface of the gland, upper 
lid, and outer angle of the eye. It gives off a branch which passes 
downwards to join the orbital branch of the superior maxillary, and 
from the connection between these two nerves, temporo-malar fila- 
ments are derived which pass through foramina in the malar bone to 
be distributed to the outer part of the face and the temple, communi- 
cating with branches of the facial and auriculo-temporal nerves. 

The nasal nerve enters the orbit between the two heads of the 
external rectus and between the two branches of the third nerve. It 


Fic. 323.—Nerves of 
the orbit seen from 
the outer side. 1. 
Section of frontal 
bone. 2. Superior 
maxillary bone. 3. 
Part of sphenoid 
bone. 4. Levator 
palpebree and supe- 
rior rectus muscles. 
5. Superior oblique 
muscle. 6. Infe- 
rior oblique. 7. 
Ocular half of the 
external rectus 
drawn forwards. 
8. Orbital half of 
the external rec- 
tus turned down- 
wards. On _ this 
muscle the sixth 
nerve is seen divid- 
ing into branches, 
g. Inferior rectus, 
ro.  Optie nerve. 
1x. Internal caro- 
tid artery emerg- 
ing from the cavernous sinus. 12. Ophthalmic artery. 13. Third nerve. 14, Branch 
of the third nerve to the inferior oblique muscle. Between this and the sixth 
nerve (8) is seen the branch which supplies the inferior rectus; its branch to 
the ophthalmic ganglion is seen proceeding from the upper side of the trunk of the 
nerve, at the bottom of the orbit. x5. Fourth nerve. 16. Trunk of the fifth merve. 
17. serian ganglion. 18. Ophthalmic nerve. x19. Superior maxillary nerve. 20. 
Inferior maxillary nerve. 21. Frontal nerve. 22. Supra-orbital nerve. 23. Lach- 
rymal nerve. 24. Nasal nerve; the small nerve seen between the nasal and frontal, 
is one of the branches of the upper division of the third nerve. 25. Nasal nerve 
passing over the internal rectus muscle to the anterior internal orbital foramen. 
26. Infra-trochlear nerve. 27. A long ciliary branch of the nasal; another long 

_ ciliary branch is seen proceeding from the lower aspect of the nerve, 28. Long 
root of the ophthalmic ganglion, proceeding from the nasal nerve, and receiving 
the sympathetic root which joins it at an acute angle. 29. Ophthalmic ganglion, 
giving off from its fore-part the short ciliary nerves. 30. Globe of the eye. 


crosses the optic nerve in company with the ophthalmic artery, and, 
assing over the internal rectus, enters the anterior internal orbital 
oramen, by which it is conducted to the cribriform plate of the 
ethmoid bone. It then passes through the slit-like opening by the 
side of the erista galli, and descends into the nose, where it divides 
into an internal and external branch. The internal branch is dis- 
tributed to the mucous membrane; the external branch, passing 
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outwards between the nasal bone and cartilage, supplies the integu- 
ment of the exterior of the nose as far as its tip. 

_ The branches of the nasal nerve are—ganglionic, ciliary, and 
infra-trochlear. 

The ganglionic branch, about half an inch in length and of small 
size, enters the upper angle of the ophthalmic ganglion, and consti- 
tutes its superior or long root. It is often joined by the sympathetic 
root of the ganglion derived from the cavernous plexus. 

The long ciliary branches are two or three filaments given off 
from the nerve as it crosses the optie nerve. They pierce the 
sclerotic coat near the short ciliary nerves, and passing through the 
globe of the eye between the sclerotic and choroid, are distributed 
to the iris. 

The infra-trochlear branch is given off close to the anterior in- 
ternal orbital foramen. It passes forward along the upper border 
of the internal rectus to the inner angle of the eye, where it com- 
municates with the supra-trochlear nerve, and is distributed to the 
lachrymal sac and inner angle of the orbit. 

The SUPERIOR MAXILLARY NERVE, larger than the preceding, 
is the nerve of sensation of the teeth of the upper jaw, the hard and 
soft palate, tonsils, antrum maxillare, and muscles and integument 
of the lower eyelid, cheek, and upper lip. Proceeding from the 
middle of the Gasserian ganglion, it passes forward through the 
foramen rotundum, crosses the spheno-maxillary fossa, and enters 
the canal in the floor of the orbit, along which it runs to the infra- 
orbital foramen. Emerging on the face, beneath the levator labii 
superioris muscle, it becomes the infra-orbital nerve, and divides 
into palpebral, nasal, and labial branches, which form a plexus with 
the facial nerve. 

The branches of the superior maxillary nerve are divisible into 
three groups : namely, those given off in the spheno-maxillary fossa ; 
those given off in the infra-orbital canal ; and those given off on the 
face. They may be thus arranged :— 


Orbital, or temporo-malar, 
Spheno-maxillary fossa. . Spheno-palatine, 
Posterior dental. 
§ Middle dental, 
* { Anterior dental. 
Palpebral, 


Infra-orbital canal 


On the face . Nasal, 


Labial. 


The orbital branch enters the orbit through the spheno-maxillary 
fissure, and divides into two branches, temporal and malar ; the 
temporal branch ascends along the outer wall of the orbit, and after 
receiving a branch from the lachrymal nerve, passes through a canal 
in the malar bone, and enters the temporal fossa ; it then pierces. 
the temporal muscle and fascia, and is distributed to the integument 
of the temple and side of the forehead, communicating with the 
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facial and auriculo-temporal nerves. In the temporal fossa it com- 
municates with the deep temporal nerves. The malar, or inferior 
branch (subcutaneous male) takes its course along the lower angle 
of the outer wall of the orbit, and emerges on the cheek through an 
opening in the malar bone, passing between the fibres of the orbicu- 
laris palpebrarum muscle. It communicates with branches of the 
infra-orbital and facial nerve. 

The spheno-palatine branches, two in number, pass downwards 
to the spheno-palatine or Meckel’s ganglion. 

The posterior dental branches, two in number, pass downwards 
upon the tuberosity of the superior maxillary bone, where one enters 


Fic. 324. — Pterygo- 
maxillary region and 
fifth nerve. 1. Tem- 
poral fascia. 2. Tem- 
poralmuscle. 3.Tem- 
poral branches of 
auriculo - temporal 
nerve. 4. Anterior 
deep temporal nerve. 
5. Posterior deep 
temporal nerve. 6, 
External pterygoid 
muscle, 7. Deep tem- 
poral branch of mas- 
seteric nerve (in- 
constant). 8. Buccal 
nerve. g. Masseteric 
nerve. 10, Buccal 
branch of seventh. 
r1-Auriculo-temporal 
nerve, 12. Lingual 
nerve, 13. Facial 
nerve at stylo-mas- 
toid foramen. 14. 
Buecinator muscle. 
15. Internal ptery- 
goid. 16. Supra- 
maxillary branch of 
seventh. 17. Inferior 
dental nerve. 18. Its 
mental branches. 
19. Its mylo -hyoid 
branch. 20. Inferior 
dental canal opened. 
21. Masseter (turned 
down). 


a canal in the bone, and is distributed to the molar teeth and lining 
membrane of the antrum, and communicates with the anterior 
dental nerve ; while the other, lying externally to the bone, is dis- 
tributed to the gums and buccinator muscle. 

The middle and anterior dental branches descend to the corre- 
sponding teeth and gums ; the former beneath the lining membrane 
of the antrum, the latter through distinct canals in the walls of the 
bone. Previously to their distribution, the dental nerves form a 
plexus in the outer wall of the superior maxillary bone immediatel 
above the alveolus. From this plexus filaments are given off whic 
supply the pulps of the teeth, gums, mucous membrane of the floor 
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of the nares, and palate. Small ganglia have been described 
in connection with this plexus, one being placed over the canine, 
another over the second molar tooth ; the former has been named 
the ganglion of Bochdalek. 

The palpebral branches are given off from the infra-orbital as it 
issues from the infra-orbital foramen; they turn upwards to the 
eyelid and are distributed to the skin, conjunctiva, and orbicularis 
palpebrarum (sensory supply). 

The nasal branches pass inwards between the fibres of the levator 
labii superioris aleeque nasi to be distributed to the skin of the side 
of the nose and the extrinsic and intrinsic muscles (sensory supply). 

The labial branch lies on the levator anguli oris, and divides into 
branches for the skin of the cheek, mucous membrane of the upper 
lip, and muscles of the upper lip (sensory supply). 

The INFERIOR MAXILLARY NERVE is a nerve both of sensation 
and motion, and is distributed to the teeth and gums of the lower 
jaw, to the tip and sides of the tongue, to the integument of the 
temple, external ear, lower part of the face and lower lip, and to 
the muscles of mastication. Its sensory root proceeds from the 
inferior angle of the Gasserian ganglion, is the largest of the three 
sensory divisions of the fifth nerve, and is increased in size by the 
anterior or motor root, which, passing behind the ganglion, unites 
with it as it escapes through the foramen ovale. Emerging at 
the foramen ovale the nerve divides into two trunks, anterior 
and posterior, separated from each other by the external ptery- 
goid muscle ; the anterior division is almost entirely motor, but its 
buccal branch is believed to be in chief part sensory ; the posterior 
division is sensory, but the mylo-hyoid branch of the inferior dental 
is motor. 

The anterior division, into which may be traced nearly the 
whole of the motor root, immediately separates into five or six 
branches, distributed to the muscles of the ae 
region ; they are—masseteric, temporal, buccal, internal pterygoid, 
and external pterygoid. ck 

The masseteric branch passing over the external pterygoid 
muscle, and behind the tendon of the temporal, crosses the sigmoid 

notch with the masseteric artery to the masseter muscle. It sends 
-a filament to the temporo-maxillary articulation, and frequently a 
small branch to the temporal muscle. 

The deep temporal branches, two in number, anterior and 
posterior, between the upper border of the external pterygoid 
muscle and the temporal bone to the temporal muscle. Two or 
three filaments from these nerves pierce the temporal fascia, and 
communicate with the lachrymal, subcutaneus male, superficial 
temporal and facial nerves. 

The buccal branch is of large size, and pierces the lower fibres 
of the external pterygoid muscle at its anterior part ; it runs down- 
wards and forwards in close contact with the inner surface of the 
‘tendon of the temporal muscle and accompanied by the bucca’ 


2M 
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branch of the internal maxillary artery. It sends a branch to the - 


external pterygoid muscle, and is distributed to the buccinator and 
mucous membrane and integument of the cheek, communicating 
with the facial nerve. 

The internal pterygoid branch is a long and slender nerve 
which passes inwards to the internal pterygoid muscle, and enters it 
on its deep surface. This nerve is remarkable for its connection 
with the otic ganglion, to which it is closely adherent. 


The external pterygoid branch is commonly derived from the 


buccal nerve. ; 
The posterior division of the inferior maxillary nerve splits 


into three branches— 
Auriculo-temporal, Inferior dental, Lingual. 


The AURICULO-TEMPORAL NERVE originates by two roots, be- 
tween which the middle meningeal artery takes its course, and passes 
directly backwards behind the articulation of the lower jaw. It then 
ascends between that articulation and the meatus auris, and, escapi 
from beneath the parotid gland, divides into two temporal branches. 
While behind the temporo-maxillary articulation, it forms a kind of 
plexus, and sends off several branches. 

Its branches are—a small branch to the temporo-maxillary articu- 
lation ; two or three to the parotid gland ; two to the meatus auris, 
which enter the canal between the fibro-cartilage and processus 
auditorius ; two auricular branches to the pinna ; a communicating 
branch to the otic ganglion ; two communicating branches to the 
facial nerve, and the temporal branches. 

The auricular branches, superior and inferior, are distributed 
to the pinna above and below the meatus. The inferior branch 
communicates with the sympathetic. 

The branches which communicate with the facial nerve embrace 
the external carotid artery in their course. 

The temporal branches are anterior and posterior: the anterior 
accompanies the anterior temporal artery, and supplies the integu- 
ment of the temporal region, communicating with branches of the 
facial, supra-orbital, subcutaneus male, and lachrymal nerves ; the 
posterior is distributed to the upper part of the pinna, attrahens 
auriculam muscle, and integument of the posterior part of the 
temple. 

The INFERIOR DENTAL NERVE, the largest of the three branches 
of the posterior division of the inferior maxillary, passes downwards 
with the inferior dental artery, at first between the two pterygoid 
muscles, then between the internal lateral ligament and ramus of the 
lower jaw to the dental foramen, next it runs along the canal in the 
inferior maxillary bone, distributing branches to the teeth and gums, 
and divides into two terminal branches, incisive and mental. 

The branches of the inferior dental nerve, besides those given 
to the teeth, are the mylo-hyoid and the two terminal branches. 

The mylo-hyoid branch leaves the nerve just as it is about to 
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- enter the dental foramen ; it then pierces the insertion of the in- 
ternal lateral ligament, and descends along a groove in the bone to 
the inferior surface of the mylo-hyoid muscle, to which, and to the 
anterior belly of the digastricus, it furnishes the motor supply. 

The incisive branch is continued forward to the symphysis of 
the jaw, to supply the incisor teeth. 

The mental or labial branch emerges from the jaw at the mental 
foramen, beneath the depressor anguli oris, and divides into branches 
which supply the muscles (sensory supply) and integument of the 
’ lower lip and chin, and communicate with the facial nerve. 

The LINGUAL NERVE (gustatory) descends between the two ptery- 
goid muscles, and makes a gentle curve forwards to the side of the 
tongue, along which it takes its course to the tip. On the side of 
the tongue it is flattened, and gives off numerous branches, which 
are distributed to the mucous membrane and papille. 

In the upper part of its course the lingual nerve lies between 
the external pterygoid muscle and the pharynx, next between the 
two pteryacid muscles, then between the internal pterygoid and 

ramus of the jaw, crosses the upper border of the superior constrictor 

of the pharynx, and runs between the stylo-glossus muscle and the 
submaxillary gland; lastly, it runs along the side of the tongue, 
resting against the hyo-glossus muscle and crossing the duct of the 
submaxillary gland, and lies between the mylo-hyoid muscle and 
the mucous membrane of the floor of the mouth. 

The lingual nerve, while between the pterygoid muscles, often 
receives a communicating branch from the inferior dental ; lower 
down it is joined at an acute angle by the chorda tympani, a small 
nerve, which, arising from the facial in the aqueductus Fallopii, 
crosses the tympanum, and escapes from that cavity through the 
canal of Huguier at the inner end of the fissure of Glaser. Having 
joined the lingual nerve, the chorda tympani is continued down- 
wards in its sheath to the submaxillary ganglion and tongue. 

One or two branches are given by the lingual nerve to the 
submaxillary ganglion. 

On the hyo-glossus muscle several branches of communication 
join with branches of the hypoglossal nerve, and others are sent to 
the sublingual gland, Wharton’s duct, and mucous membrane of the 
mouth and gums. 


SIXTH PAIR.—ABDUCENTES. 


The abducens nerve, about half the size of the motor oculi, arises 
by several filaments from the groove between the anterior pyramid 
and the pons Varolii. Proceeding forwards from this origin, it 
lies parallel with the basilar artery, and, piercing the dura mater 
low down on the side of the basilar process of the sphenoid bone, 
ascends between the two layers of that membrane to the cavernous 
sinus. It then runs forward on the outer wall of the sinus, below 
the level of the other nerves and resting against the internal carotid 
artery, to the sphenoidal fissure. Entering the orbit through the 
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sphenoidal fissure it passes between the two heads of the external 
rectus, and is distributed to that muscle. At the sphenoidal fissure 
it lies upon the ophthalmic vein, from which it is separated by a 
lamina of dura mater; and in the cavernous sinus is joimed by 
several filaments from the carotid plexus, 

Deep Origin.— Underneath the fasciculus teres in the floor of the 
fourth ventricle, immediately above the striae acusticee. 


SEVENTH PAIR. 


The seventh and eighth pairs of nerves consist of two nervous 
cords which lie side by side on the posterior border of the crus 
cerebelli in the groove between the olivary and restiform bodies. 
The smaller and most internal of these, and at the same time the 
most dense in texture, is the seventh (facial nerve or portio dura). 
The external nerve, which is soft and pulpy, and often grooved by 
contact with the preceding, is the eighth or auditory nerve (portio 
mollis). A third nerve of small size, portio intermedia of Wrisberg, 
is brought into view by separating these two cords. It arises 
from the same nucleus as the auditory nerve, and generally joins 
the facial nerve where the two lie together in the internal audi- 
tory meatus. Some observers state that it is continued into the 
chorda tympani nerve beyond the gangliform enlargement of the 
facial. 

FACIAL OR SEVENTH NERVE (portio dura).—The facial nerve, 
the motor nerve of the face, arises from the upper part of the groove 
between the olivary and restiform bodies, close to the lower edge 
of the pons Varolii; its deep origin being traced to the for- 
matio reticularis of the pons, beneath the floor of the fourth 
ventricle. ‘The nerve passes forward, resting on the crus cerebelli, 
and comes into relation with the auditory nerve, with which it 
enters the meatus auditorius internus, lying at first to the inner 
side of, and then. upon that nerve. At the bottom of the meatus, 
the facial nerve enters the aqueductus Fallopii, and takes its course 
forwards to the hiatus Fallopii, in the anterior wall of the petrous 
bone, where it forms a gangliform swelling (intumescentia gangli- 
formis, geniculate ganglion), and receives the petrosal branch of 
the Vidian nerve. It then runs along the inner wall of the tym- 
panum, and descends behind the pyramid and tympanic cavity to the 
stylo-mastoid foramen. Emerging at the stylo-mastoid foramen, 


it passes forwards within the parotid gland, crossing the external — 


carotid artery, to the ramus of the lower jaw, where it splits into 
two trunks, temporo-facial and cervico-facial. These trunks 
divide into numerous branches, which escape from the anterior 
border of the parotid gland, and are distributed in a radiated 


manner over the side of the face, from the temple to below the — 


lower jaw ; on the masseter muscle the branches communicate and 
form loops, and the whole arrangement over the side of the face 
has been termed pes anserinus. 


a a 
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Communications.—In the meatus auditorius, the facial nerve 
communicates with the auditory nerve by one or two filaments ; the 
intumescentia gangliformis is connected with the greater and lesser 
petrosal nerves, and sends a twig back to the auditory nerve ; at 
the back of the tympanum, the nerve receives one or two twigs 
from the auricular branch of the pneumogastric ; at its exit from 
the stylo-mastoid foramen it receives a twig from the glosso-pha- 
ryngeal, and in the parotid gland one or two large branches 
from the auriculo-temporal nerve. Besides these, the facial nerve 
has numerous peripheral communications, with the branches of the 
fifth nerve on the face, with the cervical nerves in the parotid 
gland and on the neck, and with the sympathetic. 

The branches of the facial nerve are— 


; Within the aqueductus {| Tympanic, 
Fallopii . . . . . ( Chorda tympani. 
. . Posterior auricular 
After emerging at the) q = 3 ? 
stylo-mastoid foramen . pees Peoid, 
igastric. 
On thie face Temporo-facial, 
Cervico-facial. 


The tympanic branch is a small filament given off by the facial 
while in the petrous bone, and distributed to the stapedius muscle. 

The chorda tympani quits the facial immediately above the 
stylo-mastoid foramen, and ascends by a distinct canal to the upper 
part of the posterior wall of the tympanum, where it enters that 
cavity through an opening situated between the base of the pyramid 
and the attachment of the membrana tympani, and becomes invested 
by mucous membrane. It then crosses the tympanum between the 
handle of the malleus and long process of the incus to its anterior 
inferior angle, and escapes through an opening at the inner end of 
the fissure of Glaser (canal of Huguier), to joi the lingual branch 
of the fifth at an acute angle between the two pterygoid muscles. 
Enclosed in the sheath of the lingual nerve, it descends to the sub- 
maxillary gland, where part of it ends in the submaxillary ganglion ; 

_the rest is continued onwards with the filaments of the lingual, to be 
distributed to the tongue. 

The origin of the chorda tympani has long been a subject of dis- 
cussion, some observers regarding it as derived from the intermediary 
nerve of Wrisberg, others considering it as traceable through the 
greater and lesser petrosal nerves to the spheno-palatine and otic 
ganglia ; latterly, there has been a growing opinion in favour of its 
origin from the communicating branch of the glosso-pharyngeal, 
which joins the facial nerve at the stylo-mastoid foramen. 

The posterior auricular branch ascends behind the ear, be- 
tween the meatus and mastoid process, and divides into an anterior 

or auricular, and a posterior or occipital branch. The auricular 
branch receives a filament of communication from the auricular 
branch of the pneumogastric nerve, and distributes filaments to the 
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retrahens auriculam muscle and pinna, The occipital branch com- 
municates with the auricularis magnus and occipitalis minor, and is 
distributed to the occipital portion of the occipito-frontalis. 

The stylo-hyoid branch is distributed to the stylo-hyoid muscle, 
and communicates with the sympathetic plexus on the external 
carotid artery. : 

The digastric branch supplies the posterior belly of the digas- 
tricus muscle, and communicates with the glosso-pharyngeal and 


Fic. 325.—Nerves of the face and scalp. 1. Attrahens auriculam muscle. 2, Anterior 
belly of occipito-frontalis. 3. Auriculo-temporal nerve. 4. Temporal branches of 
facial nerve. 5. Attollens auriculam muscle. 6. Supra-trochlear nerve. 7. Pos- 
terior belly of occipito-frontalis. 8. Supra-orbital nerve. 9. Retrahens auriculam 
muscle. zo. Temporal branch of orbital nerve (superior maxillary). 11. Occipitalis 
minor nerve. 12. Malar branches of facial. 13. Posterior auricular. 14. Malar 
branch of temporo-malar. 15. Great occipital. 16. Infra-orbital branches of facial. 
17. Facial. 18. Nasal branch of ophthalmic. 19. Cervico-facial division of facial. 
20. Infra-orbital branch of fifth. 21. Branches of facial to digastric and stylo-hyoid. 
22. Temporo-facial division of facial. 23. Great auricular. 24. Buccal branches of 
facial. 25. Trapezius muscle. 


pneumogastric nerves. This nerve and the preceding often arise 
from the facial by a common trunk. 

The TEMPORO-FACIAL DIVISION, while in the parotid gland, 
sends a branch of communication along the carotid artery to the 
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auriculo-temporal nerve, and divides into temporal, malar, and 
infra-orbital branches. 

The temporal branches ascending upon the temporal region 
su Ply the attrahens auriculam, occipito-frontalis, and orbicularis 
palpebrarum ; and communicate with the supra-orbital nerve and 
aa de branch of the superior maxillary. 

The malar branches cross the malar bone to the outer angle of 
the eye, and supply the orbicularis palpebrarum, corrugator super- 
cilii, and eyelids. They communicate with the subcutaneus male 
branch of the superior maxillary nerve, and with branches of the 
ophthalmic nerve in the eyelids. 

The infra-orbital branches cross the masseter muscle, and are 
distributed to the buccinator, elevator muscles of the upper lip, 
and orbicularis oris. They communicate with the terminal branches 
of the infra-orbital nerve, infra-trochlear, and nasal nerve. Two 
or more of these branches are found by the side of Stenson’s duct. 

The CERVICO-FACIAL DIVISION, smaller than the temporo-facial, 
communicates in the parotid gland with the auricularis magnus 
nerve, and divides into branches which admit of arrangement into 
three sets: buccal, supra-maxillary, and infra-maxillary. 

The buccal branches pass forward across the masseter muscle 
towards the mouth, and distribute branches to the orbicularis oris 
and buccinator. ‘They communicate with branches of the tem- 
poro-facial, and with the buccal branch of the inferior maxillary 
nerve. 

The supra-maxillary branches are destined to the muscles of 
the lower lip, and take their course along the body of the lower jaw. 
Beneath the depressor anguli oris, they have a plexiform communi- 
cation with the inferior dental nerve. 

The infra-maxillary branches take their course below the lower 
jaw, pierce the deep cervical fascia, and are distributed to the platysma, 
communicating with the superficialis colli nerve. 


EIGHTH NERVE. 


Auditory Nerve (portio mollis).—The auditory nerve takes its 
origin in the floor of the fourth ventricle from two nuclei—one in 
the tuberculum acusticum at the outer side of the inferior fovea, the 
other in the lateral recess. It winds around the restiform body, 
from which it receives fibres, to the posterior border of the crus 
cerebelli. It then passes forward on the crus cerebelli in company 
with the facial nerve, which lies in a groove on its superior sur- 
face, enters the meatus auditorius internus, and at the bottom of 
the meatus divides into two branches, cochlear and vestibular.. The 
distribution of these branches will be found described with the 
anatomy of the internal ear. The auditory nerve is soft and pulpy 
in texture, and receives in the meatus auditorius several filaments 
from the facial nerve. 
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Fic. 326.—1. Posterior auricular artery. 2. Temporal artery. 3. Occipital artery. 
4. Glosso-pharyngeal nerve. 5, 5. Spinul accessory nerve. 6, 6. Pueumogastric 
nerve, 7. Sterno-mastoid (cut). 8. Facial artery. 9. Hypoglossal nerve, with 
communication from second cervical nerve. 10, Lower end of ditto. xz. Superior 
cervical ganglion. 12. Digastricus. 13. Third cervical nerve. 14. Superior 
luryngeal nerve. 15. Internal carotid. 16. Thyro-hyoid muscle. 17. External 
carotid. 18. Common carotid. x19. Fourth cervical nerve. 20. Inferior constrictor 
of pharynx, 21. Phrenic nerve. 22. Crico-thyroid. 23. Middle cervical ganglion. 
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24. Trachea, 25. Thyroid axis. 26. Recurrent laryngeal nerve. 27. Subclavian 
artery. 28. Innominate artery. 29. Gisophagus. 30. Vena cava superior (cut). 
31. Gangliated cord of sympathetic. 32. Posterior pulmonary plexus. 33. Phrenic 
nerve (cut), 35. Gisophageal plexus. 37. Vena azygos major. 39. Thoracic duct. 
41. Thoracic aorta. 43. Great splanchnic nerve. 


NINTH NERVE. 


The glosso-pharyngeal nerve, as its name implies, is the nerve 
of sensation of the mucous membrane of the tongue and pharynx, 
but it also gives branches to some of the muscles of these organs. 
It arises by five or six filaments from the groove between the olivary 
and restiform bodies, and escapes from the skull at the innermost 
extremity of the jugular foramen through a distinct opening in the 
dura mater, lying anteriorly to the sheath of the pneumogastric and 
spinal accessory nerves, and internally to the jugular vein. It then 
passes forward between the jugular vein and internal carotid artery, 
and crosses the artery to reach the posterior border of the stylo- 
pharyngeus. Following the posterior border of this muscle for a 
short distance, it next passes across it and the middle constrictor and 
behind the hyo-glossus muscle, to be distributed to the mucous mem- 
brane of the tongue, pharynx, and tonsil. © 

Deep Origin.— Beneath the floor of the fourth ventricle, above the 
nucleus of the vagus and below that of the auditory nerve. 

While in the jugular fossa, it presents two gangliform swellings : 
one superior, the jugular ganglion, of small size, and involving 
only the posterior fibres of the nerve; the other inferior, nearly 
half an inch below the preceding, of larger size, and occupying the 
whole diameter of the nerve, the petrous ganglion or ganglion 
of Andersch. 

The branches of the glosso-pharyngeal nerve are branches of 
communication and branches of distribution. 

The branches of communication proceed chiefly from the gan- 
glion of Andersch ; they are—one to join the auricular branch of 
the pneumogastric ; one to the ganglion of the root of the pneumo- 
gastric ; one to the superior cervical ganglion of the sympathetic ; . 
and one, which arises below the ganglion and pierces the posterior 
belly of the digastricus muscle, to join the facial nerve. 

The branches of distribution are— 


Tympanic, Pharyngeal, 
Carotid, Tonsillitic, 
Muscular, Lingual. 


The tympanic branch (Jacobson’s nerve) proceeds from the 
ganglion of Andersch, or from the trunk of the nerve immediately 
above the ganglion; it enters a small bony canal between the 
jugular fossa and carotid foramen (p. 99), and divides into six 
branches, which are distributed on the inner wall of the tympanum, 
and establish a plexiform communication (tympanic plexus) with 
the sympathetic and fifth pair of nerves. The branches of distribu- 
tion supply the fenestra rotunda, fenestra ovalis, and Eustachian 
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Fig. 327.—1. Gasserian ganglion of fifth nerve. 2 Internal carotid artery. 3. 
Pharyngeal branch of pneumogastric. 4. Glosso-pharyngeal nerve, 5. Lingual 
nerve (fifth), 6. Spinal accessory nerve. 7. Middle constrictor of pharynx. 8. 
Internal jugular vein (cut). o. Superior laryngeal nerve. 10, Ganglion of trunk 
of pneumogastric nerve. 11. Hypoglossal nerve on hyo-glossus. 12. Ditto com- 
municating with vagus and first cervicalnerve. 13. External laryngeal nerve. 14. 
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Second cervical nerve looping with first. 15. Pharyngeal plexus on inferior con- 
strictor. 16. Superior cervical ganglion of sympathetic. 17. Superior cardiac nerve 
of pneumogastric. 18. Third cervical nerve. x19. Thyroid body. 20. Fourth cervical 
nerve. 21, 21. Left recurrent laryngeal nerve. 22. Spinal accessory communi- 
cating with cervical nerves. 23. Trachea. 24. Middle cervical ganglion of sym- 
pathetic. 25. Middle cardiac nerve of pneumogastric. 26. Phrenic nerve (cut). 
27. Left carotid artery. 28. Brachial plexus. 29. Phrenic nerve (cut). 30. Inferior 
cervical ganglion of sympathetic. 31. Pulmonary plexus of pneumogastric. 32. 
Thoracic aorta. 33. Gisophageal plexus. 34. Vena azygos minor superior. 35. Vena 
azygos minor inferior. 36. Gangliated cord of sympathetic. 


tube : those of communication join the carotid plexus in the carotid 
canal, the petrosal branch of the Vidian nerve (great petrosal nerve), 
and lesser petrosal nerve. 

The carotid branches are several filaments which follow the trunk 
of the internal carotid artery, and communicate with the nervi molles 
of the sympathetic and pharyngeal branch of the pneumogastric. 

The muscular branch divides into filaments, which are distri- 
buted to the stylo-pharyngeus, and constrictor muscles. 

The pharyngeal branches are two or three filaments which are 
distributed to the pharynx and unite with the pharyngeal branches 
of the pneumogastric, external laryngeal, and sympathetic nerves to 
form the pharyngeal plexus. 

The tonsillitic branches proceed from the glosso-pharyngeal 
nerve, near its termination ; they form a plexus (circulus tonsil- 
laris) around the base of the tonsil, from which numerous filaments 
are given off to the mucous membrane of the fauces and soft palate. 
These filaments communicate with the descending palatine branches 
of Meckel’s ganglion. 

The lingual branches enter the substance of the tongue beneath 
the hyo-glossus and stylo-glossus muscle, and are distributed to the 
mucous membrane of the side and base of the tongue, and to the 
epiglottis and fauces. 


TENTH NERVE. 


The pneumogastric or vagus nerve is the nerve of the re- 
spiratory organs and upper part of the alimentary canal, supplying 
branches to the larynx, trachea, lungs, pharynx, cesophagus, an 
stomach, and also giving branches to the heart. It arises by ten or 
fifteen filaments from the groove between the olivary and restiform 
bodies, immediately below the glosso-pharyngeal, and passes out of 
the skull through the inner extremity of the jugular foramen, 
enclosed in a sheath of dura mater common to it and the spinal 
accessory. The nerve then takes its course down the side of the 
neck, lying at first between the internal jugular vein and internal 
carotid artery, and lower down behind and between that vein and 
the common carotid artery and enclosed in the same sheath. At the 
root of the neck the course of the nerve on the two sides is different. 
The right nerve enters the chest by passing between the subclavian 
artery and vein, and descends by the side of the trachea to the pos- 
terior part of the root of the right lung ; it then proceeds as a double 
cord avg the posterior aspect of the cesophagus to the corresponding 
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side of the stomach ; the two cords reuniting at the lower part of 
the esophagus. The left nerve enters the chest between the left 
common carotid and subclavian artery lying behind the left vena 
innominata ; it then crosses the arch of the aorta, and reaches the 
posterior part of the root of the left lung, whence it descends, by 
one or two cords, along the anterior aspect of the cesophagus to the 
front part of the stomach. . 

In the gee foramen, the pneumogastric nerve presents a small 
round gang ion, the superior ganglion or ganglion of the root; 
and immediately after its exit a gangliform swelling, nearly an inch 
in length, the inferior ganglion or ganglion of the trunk. 

Deep Origin.—The fibres of origin of the pneumogastric nerve 
may be traced to a mass of nerve cells placed beneath the floor of 
the fourth ventricle, below the nucleus of the glosso-pharyngeal, and 
extending down to the calamus scriptorius. 

The branches of the pneumogastric nerve are branches of com- 
munication and branches of distribution. 

The branches of communication proceed from the ganglia ; 
from the superior ganglion one or two branches pass to the spinal 


accessory ; one or two to the superior ganglion of the sympathetic ; ” 


and one to the inferior ganglion of the glosso-pharyngeal. From 

the inferior ganglion there pass off branches to the hypoglossal, 

branches to the superior cervical ganglion of the sympathetic, and 

branches to the loop between the first and second cervical nerve. 
The branches of distribution are— 


Meningeal, Anterior pulmonary, 
Auricular, Posterior pulmonary, 
Pharyngeal, (Esophageal, 
Superior laryngeal, Gastric. 

Cardiac, 


Inferior or recurrent laryngeal. 


The meningeal or recurrent is a small branch given off from 
the ganglion of the root ; it passes backwards to be distributed to the 
dura mater of the posterior fossa of the skull. 

The auricular branch (Arnold’s nerve) is given off from the 
lower part of the ganglion of the root, or from the trunk of the 
nerve immediatel = sees it, and receives immediately after its origin 
a small branch of communication from the petrous ganglion of the 
glosso-pharyngeal. It then passes eae behind the jugular 
vein, and at the outer side of that vessel enters a vatieal canal 
(p. 99) in the jugular fossa of the temporal bone. Guided by 
that canal it reaches the descending part of the aqueductus Fallopii 
and communicates with the facial nerve ; it then passes outwards 
through a small fissure situated between the mastoid process and 
external auditory process (auditory fissure), and reaching the surface 
of the bone communicates with the posterior auricular nerve and 
is distributed to the back part of the pinna and auditory canal. 

The pharyngeal nerve arises from the upper part of the ganglion 


VAGUS NERVE. 


557 


of the trunk, and crosses behind the internal carotid artery to the 
upper border of the middle constrictor, upon which it forms the 
pharyngeal plexus assisted by branches from the glosso-pharyngeal, 


superior laryngeal, and 
sympathetic. One 
small branch, called, 


the lingual branch of 


the vagus, is derived 
from the pharyngeal 
branches of this nerve 
and the glosso-pharyn-, 
geal ; it joins the hypo- 
glossal nerve, as that 
trunk winds round the 
occipital artery, and 
is distributed with it. 
The pharyngeal plexus 
is distributed to the 
muscles and mucous 
membrane of the 
pharynx. 

The superior laryn- 
geal nerve arises from 
the ganglion of the 
trunk, and descends 
behind the internal 
earotid artery to the 
opening in the thyro- 
hyoid membrane, 
through which it passes 
with the superior lar- 
yngeal artery, and is 
distributed to the 
mucous membrane of 
the larynx, communi- 
eating with the inferior 
laryngeal nerve. Be- 
hind the internal caro- 
tid it gives off the 
external laryngeal 
branch, which sends a 
twig to the pharyngeal 
plexus, and then de- 
scends to supply the 
inferior constrictor, 
erico- thyroid muscle 


2: 


Fie. 328. — Origin 


and distribution of 
the glosso-pharyn- 
geal, pneumogas- 
tric, and _ spinal 
accessory nerves, 
1, 3, 4. Medulla 
oblongata, 1. An- 
terior pyramid. 2. 
Pons Varolii. 3. 
Olivary body. 4. 
Restiform body. 
5. Facial nerve. 6, 
Origin of the 
glosso-pharyngeal. 
7. Ganglion of An- 
dersch. 8. Trunk 
of the nerve. 9. 
Spinal accessory 
nerve. io. Gan- 
glion of the root 
of the pneumogas- 
tric. rr. Ganglion 
of the trunk. 12, 
Trunk. 13. Pha- 
ryngeal branch 
forming the pha- 
ryngeal plexus (14) 
assisted Db a 
branch from the 
glosso - pharyngeal 
(8), and one from 
the superior laryn- 
gealnerve(rs). 16. 
Cardiac braiuches. 
17- Recurrent la- 
ryngeal branch. 
18. Anterior pul- 
monary and car- 
diac branches. 10. 
Posterior pulmo- 
nary branches, 20. 
Cisophageal plex- 
us. 21. Gastric 
branches, 22. Orvi- 
gin of the spinal ac- 
cessory nerve. 23. 
Branch to the ster- 
no-mastoid mus- 
cle. 24. Branches 
to the trapezius. 


and thyroid gland. This branch communicates inferiorly with 
the superior cardiac nerve and superior cervical ganglion of the 


sympathetic.. 
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The cervical cardiac branches, two or three in number, arise from 
the upper and lower part of the cervical portion of the nerve. Those 
from above communicate with cardiac branches of the sympathetic. 
One large branch (inferior cardiac) is given off just before the nerve 
enters the chest ; on the right this branch descends by the side of 
the arteria innominata to the deep cardiac plexus; on the left it 
passes in front of the arch of the aorta to the superficial cardiac 
plexus. One or two cardiac branches also proceed from the thoracic 
portion of the right pneumogastric nerve and end in the deep 
cardiac plexus. 

The inferior, or recurrent larnygeal nerve, curves around the 
subclavian artery on the right, and the arch of the aorta on 
the left side. It ascends in the groove between the trachea and 
cesophagus, and piercing the lower fibres of the inferior constrictor 
muscle enters the larynx close to the articulation of the inferior 
cornu of the thyroid with the cricoid cartilage. It is distributed to 
all the muscles of the larynx, with the exception of the crico-thyroid, 
and communicates with the superior laryngeal nerve. As it curves 
around the subclavian artery and aorta it gives branches (cardiac) 
to the deep cardiac plexus and root of the lungs ; and as it ascends 
the neck it distributes filaments to the cesophagus and trachea, and 
communicates with the external laryngeal nerve and sympathetic. 

The anterior pulmonary branches, two or three in number, are 
distributed upon the anterior aspect of the root of the lungs, form- 
ing, with branches from the cardiac plexuses, the anterior pulmonary 
plexus. s 

The posterior pulmonary branches, more numerous and larger 
than the anterior, are distributed on the posterior aspect of the 
root of the lungs; they are joined by filaments from the third and 
fourth thoracic ganglia of the sympathetic, and form the posterior 
pulmonary plexus. 

Csophageal branches are given off by the pneumogastric nerves 
above the root of the lungs; below that point, the trunks of the 
nerves, divided into several cords, form a plexus around the ceso- 
phagus, the right and left nerves communicating with each other. 
This plexus accompanies the cesophagus to the stomach, and is the 
esophageal plexus (plexus gulee). 

The gastric branches are the terminal filaments of the pneumo- 
gastric nerves ; they are spread out upon the anterior and posterior 
surface of the stomach, and are likewise distributed to the omen- 
tum, spleen, pancreas, liver, and gall-bladder. The branches of the 
anterior aspect of the stomach proceed from the left nerve and com- 
municate with the hepatic plexus in the lesser omentum ; those of 
the posterior aspect are derived from the right nerve and com- 
municate with the solar plexus. 
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ELEVENTH NERVE, 


SPINAL ACCESSORY NERVE.—The spinal accessory consists of 
a spinal and an accessory portion ; the former arises by several filaments 
from the side of the spinal cord as low down as the fifth or sixth 


Fic. 329.—Diagram of the 
ninth, tenth, eleventh, 
twelfth, and sympathetic 
nerves. 1. Facial nerve. 
2. Glosso-pharyngeal nerve, 
with its petrous ganglion. 
3. Pneumogastric nerve. 
4. Spinal accessory nerve. 
5. Hypoglossal nerve. 6. 
Superior cervical ganglion 
of sympathetic. 7. Loop 
between first and second 
cervical nerves. 8. Carotid 
branch of sympathetic. 9. 
Tympanic nerve (Jacob- 
son). xo. Its branch to 
carotid plexus, 11. Its 
branch to Eustachian tube. 
12. Its branch to fenestra 
ovalis, 13. Its branch to 
fenestra rotunda. 14. Its 
union with small super- 
ficial petrosal nerve. 15. 
Its union with large super- 
ficial petrosal nerve. 16. 
Otic ganglion. 17. Auri- 
cular branch of pneumo- 
gastric (Arnold’s nerve). 
18. Junction of pneumo- 
gastric with spinal ac- 
cessory. 19. Junction of 
hypoglossal and first cer- 
vical nerve. 20. Junction 
of mastoid branch of spinal 
accessory and second cer- 
vical nerve. 21. Pharyn- 
geal plexus. 22: Superior 
laryngeal nerve. 23. Ex- 
ternal laryngeal nerve. 
24. Middle cervical gan- 
glion of sympathetic. 25. 
Junction of digastric nerve 
(seventh) with  glosso- 
pharyngeal. 


cervical nerve, and ascends behind the ligamentum denticulatum, 
and between the anterior and posterior roots of the spinal nerves, 


560 CRANIAL NERVES. 


to the foramen lacerum posterius. It communicates in its course 
with the posterior root of the first cervical nerve, and entering 
the skull by the foramen magnum, leaves it again by the jugular 
foramen, and becomes applied against the posterior aspect of the 
ganglion of the trunk of the pneumogastric, being contained in the 
same sheath of dura mater. The accessory portion arises from the 
lateral aspect of the medulla, immediately below the vagus ; its fibres 
being traceable through the medulla to a grey nucleus in the lower 
part of the floor of the fourth ventricle. 

The two portions lie together, in the same compartment of the 
jugular foramen as the vagus, and often become intimately united 
so as to form a short trunk. Immediately after leaving the foramen 
the accessory portion of the nerve joims the ganglion of the trunk 
of the vagus, and probably endows that nerve with motor power. 
The spinal portion is continued downwards behind, but sometimes 
in front of, the internal jugular vein, to the upper and deep part 
of the sterno-mastoid, pierces that muscle obliquely, and descends 
across the posterior triangle of the neck to the tine surface of the 
trapezius, to which it is distributed, its branches being continued 
downwards to near the lower border of the muscle. ) 

In the substance of the sterno-mastoid it communicates with 
branches of the cervical plexus, and in the posterior triangular space 
with the third and fourth cervical nerves. 


TWELFTH NERVE. 


HYPOGLOSSAL NERVE.—The hypoglossal is a nerve of motion, 
distributed to all the extrinsic muscles of the tongue, the genio-hyoid 
and the thyro-hyoid. It arises from the groove between the anterior 

pyramid and olivary body by ten or fifteen filaments, which are col- 
feta into two bundles, and escape from the cranium through the 
anterior condylar foramen. At its exit from the cranium, the nerve 
lies behind the internal carotid artery and internal jugular vein, 
then passing forward between the artery and vein it descends to 
a point parallel with the ave of the lower jaw. It next curves 
forward around the occipital artery, with which it forms a loop, 
and crossing the external carotid and lower part of the hyo-glossus 
muscle to the genio-hyo-glossus, sends filaments onwards with 
the anterior fibres of that muscle as far as the tip of the tongue. 
While resting on the hyo-glossus muscle it is flattened, and be- 
neath the mylo-hyoid communicates with the lingual branch of the 
fifth nerve. 

At its origin, the hypoglossal nerve sometimes communicates with 
the posterior root of the first cervical nerve. Its deep origin may 
be traced to one of the nuclei of grey substance, in the floor of 
the nT ag ventricle, where it decussates with its fellow of the oppo- 
site side, 
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The branches of the hypoglossal nerve are—branches of communi- 
cation and branches of distribution. 

The branches of communication of the hypoglossal nerve are— 
several to the pneumogastric, with which nerve it is closely united ; 
one or two with the superior cervical ganglion of the sympathetic ; 
and one or two with the loop between the first and ee: cervical 
nerves. 

The branches of distribution are— 


Descendens cervicis, Thyro-hyoid, Muscular. 


The descendens cervicis (descendens noni) is a long and slender 
nerve, which quits the hypoglossal just as it is about to form its 
arch around the occipital artery, and descends on the sheath of the 
carotid vessels. Just below the middle of the neck it forms a loop 
(ansa hypoglosst) with the communicans cervicis, derived from the 
second and third cervical nerves. From the convexity of this loop 
branches are sent to the sterno-hyoid, sterno-thyroid, and both ~ 


Fic. 330.—Anatomy of the side of the 
neck, showing the nerves of the 
tongue. 1. Temporal bone. 2. Stylo- 
hyoid muscle. 3. Stylo-glossus. 4. 
Stylo-pharyngeus. 5. Tongue. 6, 18. 
Hyo-glossus muscle. 7. Genio-hyo- 
glossus. 8. Genio-hyoid. 9. Sterno- 
hyoid muscle. 1o. Sterno-thyroid. 
iz. Thyro-hyoid, upon which the f 
thyro-hyoid branch of the hypoglossal [I it 
nerve is seen ramifying. 12. Omo- Oat 
hyoid crossing the common carotid 
artery (13) and internal jugular vein 
(14). 15. External carotid giving off 
its branches. 16. Internal carotid. 
17. Lingual branch of fifth giving a 
twig to the submaxillary ganglion 
(18), and communicating a little far- 
ther on with the hypoglossal nerve. 
1g. Submaxillary, or Wharton’s duct, 
passing forwards to the sublingual 
gland. The submaxillary ganglion 
is the small round body between 
figures 18 and 19. 20. Glosso-pharyn- 
geal nerve. 21. Hypoglossal nerve 
curving around the occipital artery. 
22. Descendens cervicis nerve, form- 
ing a loop with (23) the communicans 
cervicis, which is seen arising by 
filaments from the upper cervical 
nerves. 24. Pneumogastric nerve. 
25. Facial nerve. 


bellies of the omo-hyoid ; sometimes also a twig is given off to the 
cardiac plexus, and occasionally one to the phrenic nerve. 

The descendens cervicis probably arises from the upper cervical 
nerves, and is only temporarily associated with the hypoglossal 
(Luschka) ; this view receives confirmation from the fact that in 

2N 
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some instances it accompanies the vagus instead of the hypoglossal, 
and in others is absent, the entire distribution taking place through 
the communicans cervicis. In yet another set of cases, the de- 
scendens eee the place of the communicans, which is otherwise 
unrepresented. 

The thyro-hyoid nerve is a small branch distributed to the thyro- 
hyoid muscle. It is given off by the trunk of the hypoglossal near 
the posterior border of the hyo-glossus, and descends obliquely over 
the great cornu of the os hyoides. According to Holl, this nerve is 
really derived from the upper cervical nerves. 

The muscular branches are given off where the nerve is covered 
by the mylo-hyoid muscle, and rests on the hyo-glossus ; several large 
branches take their course across the fibres of the genio-hyo-glossus 
to reach the substance of the tongue. They are distributed to the 
hyo-glossus, genio-hyoid, genio-hyo-glossus, and stylo-glossus muscles. 


On the hyo-glossus muscle, the branches of the hypoglossal nerve ~ 


communicate with those of the lingual branch of the fifth nerve. 


SPINAL NERVES. 


There are thirty-one pairs of spinal nerves, each arising by two 
roots, an anterior or motor root, and a posterior or sensory root. 

The anterior roots proceed from the anterior lateral suleus, which 
marks the division of the anterior from the posterior part of the 
antero-lateral column of the spinal cord, ct i gradually approach 
towards the anterior median fissure as they descend. 

The posterior roots, more regular than the anterior, proceed from 
the posterior lateral sulcus ; they are larger, and the filaments of 
origin more numerous than those of the anterior roots ; and in the 
intervertebral foramina there is a ganglion on each of their roots. 
The first cervical nerve forms an exception to these characters ; 
its posterior root is smaller than the anterior; it often joins, in 
whole or in part, the spinal accessory nerve, and sometimes the 
hypoglossal ; it has frequently no ganglion, and when the ganglion 
exists, it is often situated within the dura mater, the latter being 
the usual position also of the ganglia of the last two pairs of spinal 
nerves. 


After the formation of a ganglion, the two roots unite, and con- — 


stitute a spinal nerve, which escapes through the intervertebral 
foramen, and separates into an anterior division for the supply of 


the front aspect of the body, and a posterior division for the poste-_ 
rior aspect. In the first cervical, last sacral, and coccygeal nerve this — 


division takes place within the dura mater; and in the upper four 
sacral nerves, externally to that cavity, but within the sacral canal, 
The anterior cords, with the exception of the first two cervical 


nerves, are larger than the posterior ; an arrangement which is pro- | 


portioned to the larger extent of surface they are required to supply. 


—— 
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Both divisions are compound—that is to say, they contain both 
motor and sensory filaments. 
The SPINAL NERVES are classed as follows :— 


Cervical . : : E . 8 pairs 
Dorsal . p Q : han & perky? 
Lumbar ; : Sao Sag 
Sacral . . ‘ : oe ae 
Coccygeal ; : ‘ ag feel ONE 


The cervical nerves pass off transversely from the spinal cord ; 
the dorsal are oblique in direction ; the lumbar and sacral, vertical ; 


Fic. 331.—Part of the cervical portion of the spinal cord, viewed on its posterior 
aspect; showing its membranes and the roots of the spinal nerves. 1, 1. 
Posterior median fissure. 2, 2. Posterior roots of the cervical nerves; on the 
opposite side the corresponding roots are cut through near their origin. 3, 3. Liga- 

* mentum denticulatum. 4. Spinal accessory nerve, ascending between the posterior 
rootsand ligamentum denticulatum. 5,5. Duramater. 6, 6. Openings in the dura 
mater for the pussare of the roots of the nerve. 7, 7. Ganglia on the posterior 
roots. 8. Anterior roots. The posterior roots have been cut away in order to show 
each anterior root proceeding to join the nerve beyond the ganglion. 


Fic. 332.—Roots of the spinal nerves. 1. Anterior root. 2. Posterior root. 3. 
Anterior division. 4. Posterior division. 5. Ganglion on the posterior root. 


the latter form the large assemblage of nerves, at the termination of 
the cord, called cauda equina. The cauda equina occupies the 
lower third of the spinal canal. 

Point of Exit of the Spinal Nerves.—The roots of the spinal 
nerves run obliquely downwards from the part of the cord from 
which each springs to the intervertebral foramen by which it emerges 
from the canal. The degree of obliquity varies in different regions, 
being greatest in the lumbar and sacral nerves, and least in the 
dorsal. The following table from A. Macalister’s Text-Book of 
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Anatomy gives the relation of the point of is of each nerve to 
the bodies and tips of the spinous processes of the vertebrae :— 


Level of No. of Level of Tip Level of No. of Level of Ti 
Body of Nerve. of Spine of Body of Nerve. of Spine o 
C1 C1 DS 9 7a 
2 2 ae 9 10 8d 
3 ic 10 II gd 
3 4 2¢ ee 12 10d 
4 5 3¢ II Li 11d 
5 6 4c rT a 
6 7 5¢ 12 3 ne 
7 Diz 7-C nae 4 
Di 2 1d 5 
2 3 Sas Si 
3 4 2d Li 2 
4 25 3d 5 
5 6 4d 4 11 
6 7 5d 5 
7 8 6d sey C1 
L2 ao Se 
| 


CERVICAL NERVES. 


The cervical nerves increase in size from the first to the fifth, and 
then remain the same size to the eighth. The first (swboccipital) 
passes out of the spinal canal between the occipital bone and atlas ; 
the second between the posterior ring of the atlas and the lamina 
of the axis ; and the last between the last cervical and first dorsal 
vertebra. Each nerve, at its escape from the intervertebral foramen, 
divides into an anterior and a posterior division. The anterior 
divisions of the four upper cervical nerves form the cervical pleaus s 
the posterior divisions, the posterior cervical plexus. The anterior 
divisions of the four inferior cervical together with the first dorsal 
form the brachial plexus. 

ANTERIOR CERVICAL NERVES.—The anterior division of the 
first cervical or suboccipital nerve escapes from the spinal canal 
through the groove on the eee arch of the atlas, which supports 
the vertebral artery, lying beneath that vessel. It descends in front 
of the transverse process of the atlas, sends twigs to the occipito- 
atlantal joint, rectus lateralis and rectus anticus minor, and forms 
an anastomotic loop by communicating with an ascending branch 
of the second nerve. Branches from this loop communicate with 
the pneumogastric nerve, hypoglossal nerve, and superior cervical 
gan Tas of the sympathetic. 

The anterior cord of the second cervical nerve, at its exit from 
the intervertebral foramen between the atlas and axis, gives twi 
to the rectus anticus major, scalenus medius, and levator anguli 
scapule, and divides into three bran ches: ascending branch, which 
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completes the arch of communication with the first nerve ; and two 
descending branches, which form loops with corresponding branches 
of the third nerve. 

The anterior cord of the third cervical nerve, double the size of 
the preceding, divides at its exit from the invertebral foramen into 
several branches, some of which are distributed to the rectus major, 
longus colli, and scalenus medius, while others communicate and 
form loops with the second and fourth nerves. 

The anterior cord of the fourth cervical nerve, equal in size with 
the preceding, sends twigs to the rectus major, longus colli, and leva- 
tor anguli scapule, communicates with the third, and sends a small 
branch downwards to the fifth nerve. Its principal branches pass 
downwards and outwards across the posterior triangle of the neck, 
towards the clavicle and acromion. 

The anterior cords of the fifth, sixth, seventh, and eighth 
' cervical nerves will be described with the brachial plexus, of which 
they form a part. 

CERVICAL PLEXUS.—The cervical plexus is constituted by loops 
of communication between the anterior divisions of the first four 
cervical nerves. The plexus iests on the levator anguli scapula, 
posterior and middle scalenus, and splenius colli muscle, and is 
covered by the sterno-mastoid and platysma. 

The branches of the cervical plexus may be arranged into super- 
ficial and deep :— 

f Superficialis colli, 
| Ascending, { Auricularis magnus, 
; Occipitalis minor. 
Superficial . Acromial, 
Descending, )aviul 
Sternal. 


Communicating branches, 
Communicans cervicis, 
Muscular, 

Phrenic. 


Deep 


The superficialis colli is formed by communicating branches 
from the second and third cervical nerves; it curves around the 
posterior border of the sterno-mastoid, and crosses obliquely behind 
the external jugular vein to the anterior border of that muscle, where 
it pierces the deep cervical fascia and divides into an ascending and 
a descending branch. 

The ascending branch passes upwards to the submaxillary region, 
and divides into four or five filaments, some of which pierce the 
platysma myoides, and supply the integument as high as the chin 
and lower part of the face; while others form a plexus with the 
inframaxillary branches of the facial nerve beneath the platysma. 
One or two filaments from this branch accompany the external 
jugular vein. 

The descending branch pierces the platysma, and is distributed to 
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the integument of the front of the neck as far downwards as the 
sternum. 

The auricularis magnus, the largest of the three a 
branches of the cervical plexus, also proceeds from the second an 
third cervical nerves ; it curves around the posterior border of the 
sterno-mastoid, and ascends upon that oa lying parallel with 
the external jugular vein, to the parotid gland, where it divides into 
an anterior and a posterior branch. 

The anterior branch is distributed to the integument over the paro- 
tid gland, and to the gland itself, communicating with the facial nerve. 

The posterior branch ascends behind the ear, where it divides into 
auricular branches, supplying the pinna ; and a mastoid branch which 
communicates with ue posterior auricular branch of the facial and 
is distributed to the integument behind the ear. The auricular 
branches communicate with the auricular offsets of the facial nerve, 
pneumogastric nerve, and occipitalis minor. 

The occipitalis minor arises from the second cervical nerve ; it 
curves around the posterior border of the sterno-mastoid above the 
preceding, and ascends upon that muscle, parallel with its poste- 
rior border, to the lateral and posterior aspect of the cranium. It 
is distributed to the integument, to the occipital portion of the 
occipito-frontalis and attollens auriculam, and communicates with 
the occipitalis major, auricularis magnus, and posterior auricular 
branch of the facial. 

Superficial Descending Branches.—The acromial and clavicu- 
lar are two or three large nerves which proceed from the fourth 
cervical nerve, and pass downwards in the posterior triangle of the 
neck ; they pierce the deep fascia, and crossing the clavicle are dis- 
tributed to the integument of the front of the chest as low down 
as the nipple line, from the sternum to the acromion ; hence their 
designation, clavicular and acromial. The most anterior of the 
branches is named sternal, from its destination, and the outermost 
branch passes over the clavicular attachment of the trapezius, to 
reach the shoulder. 

Deep Branches.—The communicating branches are filaments 
which arise from the loop between the first and second cervical 
nerves, and pass inwards to communicate with the sympathetic, 
pheumogastric, and hypoglossal nerves. The first three cervical 
nerves send branches to the first cervical ganglion ; the fourth sends 
a branch to the trunk of the sympathetic, or to the middle cervical 
ganglion. From the second cervical nerve a large branch is given 
off, which joins the spinal accessory nerve. 

The communicans cervicis (communicans noni) is a long and 
slender branch of communication between the cervical plexus and 
descendens cervicis; it is formed by filaments from the second 
and third cervical nerves, descends at the outer side of the internal 
jugular vein, and forms a loop with the descendens cervicis over 
the sheath of the carotid vessels. 

The muscular branches of the cervical plexus are distributed 
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to the muscles of the front of the vertebral column and side of 
the neck. From the loop, between the first and second nerve, 
branches are given to the anterior recti; from the second cervical 
nerve a branch proceeds to the sterno-mastoid; from the third 
and fourth nerve branches are distributed to the trapezius, levator 
anguli scapula, scalenus medius, and scalenus posticus. The branch 
to the trapezius communicates with the spinal accessory nerve. 

The phrenic nerve (internal respiratory of Bell) is formed by 
the union of filaments from the fourth and fifth cervical nerves, 
and is joined by a communication from the combined cord of the 
fifth and sixth and a filament from the sympathetic. It descends 
to the root of the neck, resting on the scalenus anticus muscle, 
crosses the first portion of the subclavian artery, and enters the 
chest between it and the subclavian vein, passing over the com- 
mencement of the internal mammary artery. Within the chest 
it passes downwards through the middle mediastinum, lying 
between the pleura and pericardium, and in front of the root of 
the lung, to the diaphragm; near the diaphragm it divides into 
branches which pierce that muscle, and are distributed on its 
under surface. Some of its filaments reach the abdomen through 
the openings for the cesophagus and vena cava, and communicate 
with the phrenic and solar plexus, and on the right side with the 
hepatic plexus. The left phrenic nerve is longer than the right, 
from the inclination of the heart to the left side, and crosses the 
arch of the aorta. The right nerve is situated more deeply in the 
upper part of the chest than the left, and lies in contact with the 
right innominate vein and superior vena cava; at its termination 
it forms a plexus with branches derived from the solar plexus, 
and in this there is usually a small ganglion (phrenic ganglion). 
Each nerve is accompanied by the arteria comes nervi phrenici, 
a branch of the internal mammary, and by two veins. 

POSTERIOR CERVICAL NERVES.—The posterior divisions of the 
cervical nerves issue from between the tranverse processes, and 
divide into an internal and external branch. The internal branch 
is directed inwards towards the middle of the spine, and, becoming 
cutaneous near the spinous processes of the vertebra, is then re- 
flected outwards to supply the integument. The external branch, 
smaller than the internal, is distributed to the muscles of the outer 
portion of the vertebral groove. 

The posterior division of the first cervical nerve (suboccipital), 
larger than the anterior, escapes from the spinal canal through the 
opening for the vertebral artery, lying posteriorly to that vessel, 
and emerges in the suboccipital triangle. It is distributed to the 
recti, obliqui, and complexus, and sends a branch downwards to com- 
municate with the second cervical nerve ; it has no external branch. 

The posterior cord of the second cervical nerve is three or four 
times larger than its anterior cord, and exceeds in size the other 
posterior cervical nerves. Its nternal branch is the occipitalis 
major nerve. 
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The posterior cord of the third cervical nerve is smaller than 
the second, but larger than the fourth ; its internal branch gives off 
a cutaneous branch to the back of the cranium. 

The posterior cords of the remaining cervical nerves go on pro- 
gressively decreasing in size to the seventh. 

The internal branches of the second, third, fourth, and fifth 
nerves lie on the semispinalis colli muscle, and are closely connected 
with a fascia which separates that muscle from the complexus. The 
second and third, with a branch from the first, constitute the pos- 
terior cervical plexus; and all the branches in their course to 
the surface pierce the complexus and trapezius, and some the 
splenius. 

The internal branches of the sixth, seventh, and eighth nerves 
~ beneath the semispinalis colli, which they supply, as they also 

o the interspinales, multifidus spine, and complexus ; finally they 
send twigs idinsigh the latter muscle to supply the skin over the 
spinous processes of the lower cervical vertebra. 

The occipitalis major nerve, the internal branch of the posterior 
cord of the second cervical nerve, ascends obliquely inwards be- 
tween the obliquus inferior and complexus, pierces the complexus 
and trapezius after passing for a short distance between them, and 
ascends the posterior aspect of the head in company with the occi- 
pital artery. Soon after its escape from the trapezius, it receives a 
branch from the third cervical, and divides into numerous branches, 
which are distributed to the occipitalis muscle and to the integu- 
ment as far as the summit of the head. It communicates with the 
occipitalis minor nerve, and sends an auricular branch to the back 
of the ear. 


BRACHIAL PLEXUS. 


The brachial or axillary plexus of nerves is formed by communi- 
cations between the anterior divisions of the four lower cervical 
nerves and first dorsal. These nerves are alike in size, and their 
mode of disposition in the formation of the plexus is as follows: the 
fifth and sixth unite to form a common trunk, the eighth and first 
dorsal unite in like manner, the seventh runs alone ; each of these 
three trunks then divides into an anterior and posterior branch. 


The anterior branch of the trunk derived from the fifth and sixth , 


receives the anterior branch of the seventh, and these together form 
the outer cord. The anterior branch of the trunk formed by the 
eighth and first dorsal constitutes the inner cord. The three pos- 
terior branches unite to form the posterior cord. 


The plexus is broad in the neck, narrows as it descends into the . 


axilla, and again enlarges at its lower part, where it divides into its 
terminal branches. 

The brachial plexus communicates with the cervical plexus by 
means of a branch from the fourth to the fifth nerve, and receives 
branches from the two inferior cervical ganglia of the sympathetic. 

The plexus is in relation in the neck with the scaleni muscles ; 


| 
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lower down it is placed between the clavicle and subclavius muscle 
above, and the first rib and first serration of the serratus magnus 
muscle below. In the axilla, it is situated at first to the outer side 
of and then behind the axillary artery, resting by its outer border 
against the tendon of the subscapularis muscle. Lower down it 
a aed surrounds the artery. 

The branches of the brachial plexus are: from the outer cord, 
one of the anterior thoracic nerves, the musculo-cutaneous nerve, 
and the outer head of the median ; from the inner cord, the other 
anterior thoracic nerve, inner head of the median, internal cutaneous, 
lesser internal cutaneous of Wrisberg, and ulnar ; from the posterior 
cord, the subscapular nerves, circumflex, and musculo-spiral. 

Besides these, the brachial plexus, while in the neck, gives off 
several superior muscular branches: one to the subclavius muscle, 


Fic. 333.-—Nerves forming the bra- 
chial plexus. The numerals 5, 
6, 7, 8, and 1, refer to the four 
lower cervical and first dorsal 
nerves. R. Nerve to the rhom- 
boid muscles, Pé. Posterior or 
long thoracic. Ss, Supra-scapu- 
lar. Se. Nerve to the subclavius. 
Uss. Upper subscapular.  Lss. 
Long subscapular. Jss. Inferior 
subscapular. at, External an- 
terior thoracic. Jat. Internal 
anterior thoracic. Mc. Musculo- 
cutaneous. MM. Median. Ms. 
Musculo-spiral, YU. Ulnar. Ic. 
Internal cutaneous, Lic. Lesser 
internal cutaneous. *** Ante- 
rior and ({{t) posterior branches 
of the three primary trunks. 
Cc. Circumflex. 


one to the rhomboid muscles and levator anguli scapule ; one of 
large size, the suprascapular; and a long and slender nerve which 
passes down the thoracic wall of the axilla, the posterior thoracic or 
external respiratory nerve of Bell. 
The spinal nerves with which each of the nerves of the brachial 
plexus is connected are shown in the subjoined table; the higher 
numbers refer to the cervical nerves, the unit to the dorsal nerve :— 


Subscapular RNB as Fidin line ox 07 Ey OB Facade 
Circumflex from 5, 6, 7, 8. Internal cutaneous 
Musculo-spiral Lesser internal 8, I. 
External cutaneous _‘5, 6, 7, cutaneous . . 


Deed... '. 2). 8, 6, 7, 8, 1. Anterior Outer 5, 6, 7. 
thoracic Inner 8, 1. 
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The anterior thoracic nerves, two in number, proceed, one 
from the external cord of the plexus, the other from the internal 
cord. The former, the eaternal or superficial branch, crosses the 
axillary artery in the space above the pectoralis minor to the front 
of the chest, and is distributed to the pectoralis major muscle. The 


Fia. 334.—The nerves of the axilla. x. Scalenus medius, 2. Scalenus anticus. 3. 
Cord formed by fifth and sixth cervical nerves. 4. Seventh cervical nerve. 
5. Suprascapular nerve. 6. Subclavian artery (cut). 7. Insertion of subclavius. 
8. Cord formed by eighth cervical and first dorsal nerves. 9g. Pectoralis major 
(reflected). 10. Internal anterior thoracic nerve. 11. External anterior thoracic 
nerve. 12. Origin of subclavius. 13. Pectoralis minor (reflected). 14. Internal 
cutaneous nerve. 15. Axillary artery (cut). 16, Posterior thoracic nerve (Bell). 
17. Musculo-cutaneous nerve. 18. Origin of pectoralis minor, 19. Median nerve. 
20. Nerve of Wrisberg. 21. Coraco-brachialis. 22. Intercosto-humeral nerve. 23. 
Ulmar nerve. 24. Subscapularis. 25. Brachial artery. 26. Lateral cutaneous 
branch of third intercostal nerve. 27. Middle subscapular nerve, 28. Short sub- 
scapular nerve. 29. Long subscapular nerve. 30. Pectoralis major (cut). 31. 
Basilic vein. 32. Serratus magnus, 33. Latissimus dorsi. : 


internal or deeper branch issues from between the axillary artery — 
and vein, and after forming a loop of communication with the pre-— 
ceding is distributed to the under surface of the pectoralis minor and — 
major, generally piercing the former to reach the latter, 
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The posterior thoracic, or external respiratory of Bell, is formed 
by the junction of two offsets, one from the fifth, the other from the 
sixth cervical nerve ; it crosses behind the brachial plexus to reach: 
the side of the chest, and descends on the serratus magnus to the 
lower part of that muscle, to which it is distributed. 

The superior muscular nerves are small branches to the longus 
colli and scaleni, and branches to the rhomboidei and subclavius. 

_ The rhomboid branch proceeds from the fifth cervical nerve, 
and passing backwards through the tibres of the scalenus medius, 
and beneath the levator anguli scapula, is distributed to the under 
surface of the rhomboid muscles. In its course it sometimes gives a 
_ branch to the levator anguli scapule. 
- The subclavian branch, proceeding from the cord formed by the 
fifth and sixth nerve, descends in front of the subclavian artery, to 
the subclavius muscle. This nerve usually communicates with the 
phrenic at its entrance into the chest. 

The suprascapular nerve arises from the trunk formed by the 
union of fifth and sixth cervical nerves and proceeds obliquely out- 
wards, along with the artery of the same name, to the suprascapular 
notch ; it passes through the notch, crosses the supra-spinous fossa 
beneath the supra-spinatus muscle, and running in front of the con- 
cave margin of the spine of the scapula enters the infra-spinous fossa, 
to be distributed to the supra-spinatus and infra-spinatus muscles, 
and sends two or three filaments to the shoulder-joint. 

The subscapular nerves are three in number ; one arises from 
the brachial plexus above the clavicle, the others from the posterior 
cord of the plexus within the axilla. The first or smallest supplies 
the upper part of the subscapularis muscle ; the second and largest 
(long subscapular) follows the course of the subscapular artery, and 
is distributed to the latissimus dorsi ; the third supplies the lower 
part of the subscapularis muscle and teres major. 

BRACHIAL NERVES.—The brachial branches of the plexus are 
arranged in the following order : musculo-cutaneous, and one head 
of the median to the outer side of the artery ; the other head of the 
median, internal cutaneous, lesser internal cutaneous, and ulnar, to 
its inner side ; the circumflex and musculo-spiral behind. 

The MUSCULO-CUTANEOUS NERVE (external cutaneous, per- 
forans Casserii) arises from the brachial plexus in common with the 
external head of the median ; pierces the coraco-brachialis muscle, 
and passes between the biceps and brachialis anticus to the outer 
side of the bend of the elbow, where it perforates the deep fascia, 
and divides into an anterior and posterior branch. These branches 
pass behind the median cephalic vein ; the anterior, the larger of the 
two, runs along the radial border of the forearm and communicates 
with the radial nerve on the back of the hand; the posterior and 
smaller is distributed to the back of the forearm, communicating 
with the internal cutaneous, and distributes filaments to the syno- 
vial membranes of the wrist-joint. 

The musculo-cutaneous nerve supplies the coraco-brachialis, biceps, 
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and brachialis anticus in the upper arm, and the integument of the 
outer side of the forearm as far as the wrist and hand. It also gives 
a branch to the elbow-joint, and another which accompanies the 
nutrient artery to the interior of the humerus. 

The INTERNAL CUTANEOUS NERVE, one of the internal and 
smaller branches of the brachial plexus, arises from the plexus in 
common with the ulnar and internal head of the median, and passes 
down the inner side of the arm in company with the basilic vein, 
giving off several cutaneous filaments in its course. At about the 
middle of the upper arm it pierces the deep fascia by the side of the 
basilic vein ad divides into two branches, anterior and posterior. 
The anterior branch, the larger of the two, divides into several 
branches which pass in front of, and sometimes behind the median 
basilic vein at the bend of the elbow, and descend in the course of 
the palmaris longus muscle to the wrist, distributing filaments to the 
integument in their course and communicating with the anterior 
branch of the musculo-cutaneous on the outer side, and its own 
internal branch on the inner side of the forearm. The posterior 
branch sends off several twigs to the integument over the inner con- 
dyle and olecranon, passes behind the inner condyle, and descends 
the forearm in the course of the ulnar vein as far as the wrist, sup- 
plying the integument of the inner side of the forearm, and com- 
municating with the external branch of the same nerve in front, and 
the dorsal branch of the ulnar nerve at the wrist. 

The LESSER INTERNAL CUTANEOUS NERVE, or nerve of 
Wrisberg, the smallest of the brachial nerves, arises with the 
preceding from the inner cord of the plexus, and issuing from be- 
neath the axillary vein descends the inner side of the arm, to the 
middle of its posterior aspect, where it pierces the fascia and is dis- 
tributed to the integument of the lower third of the upper arm as 
far as the olecranon. While in the axilla, the nerve ue Wrisberg 
communicates with the intercosto-humeral nerve, and sometimes its 
place is taken by the latter. It also communicates with the posterior 
branch of the internal cutaneous nerve. q 

The MEDIAN NERVE, named from its median position in the arm 
and forearm, arises by two heads which proceed from the outer and 
inner cord of the plexus and embrace the axillary artery. The nerve 
lies at first to the outer side of the brachial artery, but crosses it in — 
the middle, sometimes in front and sometimes behind, and getting — 
to its inner side descends to the bend of the elbow. It next passes — 
between the two heads of the pronator radii teres and beneath the — 
flexor sublimis digitorum, and runs down the middle of the forearm, . 
lying between the latter muscle and the flexor profundus to the — 
wrist. It then dips beneath the annular ligament and enters the 
palm of the hand. Just above the wrist it is superficial, lying be-— 
tween the tendons of the flexor carpi radialis and flexor sublimis 
digitorum. In the forearm the nerve is accompanied by a small 
branch of the anterior interosseous artery. 

The branches of the median nerve are— 
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Muscular, Superficial palmar, 
Anterior interosseous, Digital. 


The muscular branches are given off by the nerve at the bend 


of the elbow ; they 
are distributed to 
all the muscles of 
the anterior aspect 
of the forearm, 
with the exception 
of the flexor carpi 
ulnaris, and ulnar 


half of the flexor 


profundus. The 
branch to the pro- 
nator radii teres 
sends off reflected 
filaments to the 
elbow-joint. 

The anterior 
interosseous is a 
large branch ac- 
companying the 
anterior interos- 
seous artery, and 
supplying the 
deep layer of 
muscles and the 


~ bones of the fore- 


- 


arm, being lost 
inferiorly in the 
pronator quad- 
ratus. From its 
lower end a small 
twig is given off 
to the front of the 
wrist-joint. 

The superficial 
palmar branch 
arises from the 
median at about 
the lower fourth 
of the forearm ; 
it crosses the an- 
nular ligament, 
and is distributed 


to the integument of the palm 


thumb. 


Fic. 335.—Deep dis- 
section of the front 
of the forearm and 
hand. 1, Supina- 
tor longus (cut). 
2, 2. Ulnarnerve. 3. 
Brachialisanticus. 
4. Biceps. 5. Mus- 
culo-spiral nerve. 
6. Median nerve. 
7. Posterior inter- 
osseous nerve. 8. 
Pronator teres and 
flexor carpi radia- 
lis (cut). 9. Ex- 
tensor carpi radia- 
lis longior (cut). 
to. Brachialartery. 
1x. Supinator bre- 
vis. 12. Flexor 
sublimis  digito- 
rum (cut). 13, 13. 
Radialnerve. 14, 
14. Flexor carpi 
ulnaris. 15. Ex- 
tensor carpi radia- 
lisbrevior. 16. Ul- 
narartery. 17. Ra- 
dial origin offiexor 
sublimis  digito- 
rum (cut) 18. 
Flexor profundus 
digitorum. 19. 
Tendon of prona- 
tor teres. 20, 20. 
Dorsal branch of 
ulnarnerve. 21, 21. 
Radialartery. 22, 
22. Deep branch of 
ulnar nerve. 23. 
Flexor longus pol- 
licis. 24, Abduc- 
tor minimi digiti. 
25. Anterior inter- 
osseous nerve. 26. 
Digital branches 
of ulnar nerve. 27. 
Tendon of supina- 
torlongus. 28. One 
of the lumbricalis 
muscles, 29. Pro- 
nator quadratus. 
31. Tendon of 
flexor carpi radia- 
lis. 33. Digital 
branches of me- 
dian nerve. 35. 
Adductor pollicis. 


of the hand, and ball of the 


The median nerve as it enters the palm of the hand is of a 
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reddish colour and is spread out and flattened ; it divides into six 
branches, one muscular and five digital. 

The muscular branch is distributed to the abductor pollicis, 
flexor ossis metacarpi pollicis, and radial half of the flexor brevis 

ollicis, 

: The digital branches are arranged as follows: two pass outwards 
to the thumb and supply its borders; the third runs along the 
radial side of the index finger, sending a twig to the first lumbri- 
calis in its course; the fourth subdivides for the supply of the 
adjacent sides of the index and middle finger, and gives a twig to 
the second lumbricalis; the jifth receives a filament of communica- 
tion from the ulnar nerve, and supplies the collateral branches of 
the middle and ring fingers. 

Opposite the base of the first phalanx, each nerve gives off a 
dorsal branch which runs along the border of the dorsum of the 
finger. Near its extremity the nerve divides into a palmar and a 
dorsal branch ; the former supplying the sentient extremity of the 
finger, the latter the structures around and beneath the nail. The 
digital nerves in their course along the fingers lie to the inner side 
of and superficially to the arteries ; and the nerve of one side of a 
finger has no communication with that of the opposite side. 

It will be observed that the median nerve supplies all the muscles 
of the front of the forearm except the flexor —e ulnaris and half 
the flexor profundus digitorum. In the hand it gives branches 
to those muscles of the shi which lie to the radial side of the 
tendon of the flexor longus pollicis, and the two outer lumbricales ; 
the latter muscles are supplied by this nerve because they are con- 
nected with the tendons of that portion of the flexor profundus 
which derives its nerve supply from the median. The digital 
branches are distributed to the palmar aspect of the thumb, index, 
middle, and half the ring fingers. 

The ULNAR NERVE is somewhat smaller than the median, behind 
which it lies, gradually diverging from it in its course. It arises 
from the inner cord of the brachial plexus in common with the 
internal head of the median and internal cutaneous nerve, and runs 
down the inner side of the arm, piercing the internal intermuscular 
septum from before backwards, to the groove between the internal — 
condyle and olecranon, resting on the internal head of the triceps, _ 
and accompanied by the inferior profunda artery. At the elbow it— 
is superficial, and supported by the inner condyle, against which it 
may be compressed, giving rise to the thrilling sensation along the | 
inner side of the forearm and little finger, popularly ascribed to 
striking the “funny bone.” It then passes between his two heads 
of the flexor carpi wlnaris, and descends along the inner side of the 
forearm, crosses the annular ligament with the ulnar artery, and 
divides into two branches, superficial and deep palmar. At the 
commencement of the middle third of the forearm it comes into 
relation with the artery, and lies to the ulnar side of that vessel, as 
far as the hand. 
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The branches of the ulnar nerve are— 


Articular, Dorsal branch, 
Muscular, Superficial palmar, 
Cutaneous, Deep palmar. 


The articular branches are several filaments to the elbow-joint, 
given off from the nerve while lying in the groove between the inner 
condyle and olecranon. 

The muscular branches are distributed to the flexor carpi 
ulnaris and ulnar half of the flexor profundus digitorum. 

The cutaneous branch proceeds from about the middle of the 
nerve, and descends upon the ulnar artery to the hand, giving twigs 
to the integument in its course. One branch from its upper part, - 
sometimes a separate offset from the nerve and sometimes absent, 
pierces the fascia, and communicates with the internal cutaneous nerve. 

The dorsal branch passes backwards beneath the tendon of the 
flexor carpi ulnaris, at the lower fourth of the forearm, and divides 
into branches which supply the integument and two fingers and a 
half on the posterior aspect of the hand, communicating with the 
radial nerve, with which it forms an arch. 

The superficial palmar branch, after giving some twigs to the 
palmaris brevis and inner border of the hand, divides into three 
filaments, two of which are distributed, one to the ulnar side of the 


little finger, and one to the adjoining borders of the little and ring 


fingers, while the third, a communicating branch, joins the median 
nerve. 

The deep palmar branch passes between the abductor and flexor 
minimi digiti, to the deep palmar arch, supplying the muscles of the 
little finger, interossei, two ulnar lumbricales, aeldnictbe pollicis, and 
inner head of the flexor brevis pollicis. 

The ulnar nerve supplies in the forearm the flexor carpi ulnaris 


' and half the flexor profundus digitorum ; in the hand it supplies 


all the muscles of the palm which lie to the ulnar side of the tendon 


of the long flexor of the thumb except the two radial lumbricales. 
Its cutaneous branches are distributed to one and a half fingers on 
the front and two and a half on the back of the hand. 

The MUSCULO-SPIRAL NERVE, the largest branch of the brachial 
plexus, arises from its posterior trunk in common with the circum- 
flex, and, descending behind the axillary and brachial artery, winds 
around the humerus between the triceps and the bone, and in com- 
pany with the superior profunda artery, pierces the external inter- 
muscular septum from behind forwards to reach the space between 
the brachialis anticus and supinator longus, and runs thence onwards 
to the bend of the elbow, where it divides into two branches, radial 


and posterior interosseous. 


The branches of the musculo-spiral nerve are— 


Muscular, Radial, 
Cutaneous, Posterior interosseous. 
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The muscular branches are distributed to the triceps, anconeus, 
brachialis anticus, supinator longus, and extensor carpi radialis 
longior. 

The cutaneous branches are three in num 


ig 


Fic. 336. — Dissec- 
tion of the mus- 
eulo-spiral nerve 
and its branches. 
x. Triceps. 2. 
Brachialis anticus. 
3. Supinator lon- 
gus. 4. Biceps. 
5. Musculo - spiral 
nerve. 6. Musculo- 
cutaneous nerve. 
7. Origin of exten- 
sor carpi radialis 
longior. 8, 8. Radial 
nerve. 9. Poste- 
rior interosseous 
nerve, so. Pro- 
nator radii teres. 
1x. Origin of ex- 
tensor carpi radi- 
alis brevior, 12. 
Flexor carpi radi- 
alis. 13. Anconeus. 
14. Tendon of supi- 
nator longus. 15. 
Supinator brevis. 
16, 16. Tendon of 
extensor carpi ra- 
dialis longior. 17. 
Extensor com- 
munis digitorum. 
18, 18 Tendon of 
extensor carpi ra- 
dialis brevior. 10, 
1g. Extensor se- 
cundi internodii 
pollicis. 20, 20. 
Extensor ossis 
metacarpi pollicis. 
21, 21%. Extensor 
primi internodii 
pollicis, 


wards to the wrist, where it co1 


of the musculo-cutaneous. 


ber, internal and two 


external, The in- 
ternal branch arises 
from the nerve in 
the axilla, and piere- 
ing the deep fascia 
in the upper third 
of the arm on its pos- 
terior aspect, com- 
municates with the 
intercosto - humeral 
nerve, and is distri- 
buted to the integu- 
ment of the posterior 
aspect of the upper 
arm, as far as the 
olecranon. 

The external cuta- 
neous branches pass 
through the  sub- 
stance of the external 
head of the triceps, 
and pierce the deep 
fascia ; one, wpper, 
near the insertion 
of the deltoid, the — 
other, lower, at about — 
the middle of the 
upper arm. The 
upper branch follows 
the course of the 
cephalic vein, sup- 
plying the integu- 
ment of the outer 
and fore-part of the 
upper arm as far as 
the bend of the 
elbow. The lower 
branch passes down 
the outer side of the 
forearm, reaches the 
posterior aspect at 
about its middle, 
and is continued on- 


mmunicates with the posterior branch — 
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The radial nerve runs along the radial side of the forearm to 
the commencement of its lower third ; it there passes beneath the 
tendon of the supinator longus, and, at about two inches above the 
wrist-joint, pierces the deep fascia and divides into an external and 
internal branch. 

The external branch, the smaller of the two, is distributed to the 
outer border of the thumb, and communicates with the posterior 
branch of the musculo-cutaneous nerve. The internal branch crosses 
the direction of the extensor tendons of the thumb, and divides into 
several filaments for the supply of the ulnar border of the thumb, 
radial border of the index finger, and adjacent borders of the index 
and middle fingers. It communicates above the wrist with the pos- 
terior branch of the musculo-cutaneous nerve, and on the back of 
the hand forms an arch by joining with the dorsal branch of the 
ulnar nerve. On the backs of the fingers the digital branches com- 
municate with those of the median nerve. 

In the upper third of the forearm the radial nerve lies beneath the 
border of the supinator longus muscle ; in the middle third it is in 
relation with the radial artery, lying to its outer side; and in the 
lower third it quits the artery, and passes beneath the tendon of the 
supinator longus to reach the back of the hand. 

The radial nerve is purely cutaneous in its distribution, giving no 
branches to muscles. 

The posterior interosseous nerve, somewhat larger than the 
radial, separates from the latter at the bend of the elbow, pierces 
the supinator brevis muscle and emerges from its lower border on 
the posterior aspect of the forearm, where it divides into branches 
which supply all the muscles of the posterior aspect of the forearm, 
with the exception of the anconeus, supinator longus, and extensor 
carpi radialis longior. In passing from the front to the back of the 

forearm it winds round the outer side of the radius, and does not 
ass between the two bones as the posterior interosseous artery does. 
ne branch, longer than the rest, descends upon the interosseous 
membrane to the posterior part of the wrist, and forms a gangliform 
swelling (a common character of nerves which supply joints), from 
which numerous filaments are distributed to the wrist-joint and to 
the metacarpo-phalangeal articulations. 

The CIRCUMFLEX NERVE arises from the posterior cord of the 
brachial plexus in common with the musculo-spiral. It passes down- 
wards over the border of the subscapularis muscle, winds around 

the neck of the humerus with the posterior circumflex artery, and 
_ splits into an upper and lower division ; the upper division is con- 
- tinued onwards beneath the deltoid, and distributed to the anterior 
part of that muscle, some of its branches piercing the muscular 
| Eibres and becoming cutaneous. The lower division sends a branch 
(remarkable for a gangliform swelling) to the teres minor, several 
branches to the posterior part of the deltoid, and mounting upon 
the border of that muscle becomes cutaneous, supplying the integu- 
ment over its lower half by means of several filaments, Besides its 
a 20 
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muscular and cutaneous branches, the trunk of the nerve gives off 
an articular branch, which enters the shoulder-joint at its posterior 
and under part. 


DORSAL NERVES. 


The dorsal nerves are twelve in number at each side, the first 
appearing between the first and second dorsal vertebra, the last 
between the twelfth dorsal and first lumbar. They are smaller 
than the lower cervical nerves, diminish gradually in size from the 
first to the tenth, and then increase to the twelfth. Each nerve, as 
soon as it has escaped from the intervertebral foramen, separates 
into an anterior ae posterior division ; the anterior divisions being. 
the intercostal nerves, the posterior the dorsal branches of the dorsal 
nerves. 

The dorsal branches pass directly backwards between the trans- 
verse processes of the vertebra, lying internally to the anterior 
costo-transverse ligament, and each nerve divides into an internal 
and eaternal branch. The internal branches diminish in size from 
the first to the last. The six upper branches pass inwards between 
the semi-spinalis dorsi and multifidus spine, and, piercing the 
rhomboid, trapezius, and latissimus dorsi, become cutaneous close 
to the spinous processes, and are then reflected outwards to supply 
the integument. The six lower branches are lost in the muscles of 
the spine. 

The external branches increase in size from above downwards, and 
make their appearance in the line of separation between the longis- 
simus dorsi and sacro-lumbalis. The six upper branches are dis- 
tributed to those muscles and the levatores costarum. The six 
lower, after supplying the same muscles, pierce the serratus posticus — 
inferior and latissimus dorsi in a line with the angles of the ribs, 
and becoming cutaneous, are directed downwards and forwards over — 
the side of the trunk. 

INTERCOSTAL NERVES.—The anterior cords of the dorsal 
nerves, twelve in number at each side, are the intercostal nerves. 
Each intercostal nerve passes outwards in the intercostal space in 
company with the intercostal vessels, below which it lies; at the 
commencement of its course it rests on the external intercostal 
muscle ; farther outwards it is placed between the two planes of 
intercostal muscles ; beyond the middle of the rib it enters the sub- 
stance of the internal intercostal and reaches its inner surface, being 
in contact with the pleura ; finally, at the anterior extremity of the 
intercostal space, it crosses in front of the triangularis sterni and 
internal mammary vessels, and piercing the internal intercostal 
muscle and pectoralis major, is distributed to the integument of the 
front of the chest and mammary gland, under the name of anterior 
cutaneous. The intercostal nerve, near its origin, sends one 0 
two filaments to the neighbouring dorsal ganglion of the sympa 
thetic, and midway between the vertebral column and stern 
while situated between the intercostal muscles, gives off a late 
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cutaneous branch which pierces the .external intercostal muscle 
and divides into an anterior and posterior twig for the supply of 
the integument of the side of the thorax. 

Abdominal Intercostals.—This description applies in full only 
to the six upper intercostal nerves ; the six lower, with the excep- 
tion of the last, cross the cartilages of the ribs where the thorax 
is deficient and take their course between the internal oblique and 
transversalis muscles to the sheath of the rectus, and, after supply- 
ing that muscle, to the linea alba, by the side of which they reach 
the integument constituting the anterior cutaneous nerves of the 
abdomen, 

The first and the last intercostal nerves are exceptions to this 
general scheme of distribution. The first ascends over the first rib 
to join the brachial plexus, and gives off only a small branch, to 
take the usual course of the other intercostal nerves. The /ast or 
twelfth nerve lies below the last rib, and after crossing the quadratus 
lumborum takes its course between the internal oblique and trans- 
versalis muscle like the other inferior intercostals. Near its origin 
it sends a branch, the dorsi-lumbar, downwards to join the first 
lumbar nerve. 

The branches of the intercostal nerves are—muscular, lateral 
cutaneous, and anterior cutaneous. 

The muscular branches are small twigs distributed to the inter- 
costal and neighbouring muscles. 

The lateral cutaneous nerves, given off from the intercostals 
at about the middle of the lateral half of the thorax, pierce the ex- 
ternal intercostal muscle and pass between the fibres of the serratus 
magnus above and the obliquus externus below to reach the surface. 
The lateral cutaneous nerve then divides into an anterior and pos- 
terior branch. The anterior branches are directed forwards to sup- 
ply the integument of the antero-lateral aspect of the trunk, some 
of the superior branches turning around the inferior border of the 
pectoralis major to the mammary gland. The posterior branches 
take their course backwards to supply the integument of the postero- 
lateral aspect of the trunk, some of the superior turning around the 
posterior border of the axilla to reach the integument over the lower 
part of the scapula and latissimus dorsi; and that from the third 
intercostal being distributed to the integument of the axilla and 
neighbouring part of the arm. 

The first intercostal gives off no lateral cutaneous nerve ;— the 
lateral cutaneous branch of the second intercostal nerve will be 
‘presently described, under the name of ‘intercosto-hwmeral nerve. 
 'The lateral cutaneous branch of the last intercostal nerve pierces 
the internal and external oblique muscle, crosses the crest of the 
ilium just behind the tensor vagine femoris, and is distributed to 
the integument of the anterior part of the gluteal region.as low 
_ down as the trochanter major. 
The anterior cutaneous nerves are divided according to their 
position into those of the thorax and those of the abdomen. Having 
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reached the surface they are reflected outwards to supply the integi- 
ment of the front of the trunk. ‘The anterior cutaneous branches of 


Fig. 337-—The nerves of the abdominal wall. 1. Pectoralis major (cut). 2. Serratus 
magnus. 3. Latissimus dorsi. 4. Intercostal muscles. 5. Rectus abdominis. 
6. Section of obliquus externus. 7. Obliquusinternus. 8. Transversalis abdominis. 
9, 9. Ninth dorsal nerve. ro, ro. Tenth dorsal nerve. 11, rz. Eleventh dorsal” 
nerve. z2, 12, Twelfth dorsal nerve, 13. Iliac branch of ilio-hypogastric. 14. © 
Hypogastrice branch of ilio-hypogastric. 15. Inguinal branch of ilio-inguinal. 16. 
Tlio-hypogastric and ilio-inguinal nerves. 17. Intercosto-humeral nerve. 18. 
Lateral cutaneous branch of intercostal nerve. 


the third and fourth intercostal nerves are distributed to the mam-| 
mary gland. i 
The intercosto-humeral nerve is the posterior division of the 
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lateral cutaneous branch of the second intercostal nerve ; after piercing 
the external intercostal muscle, it passes downwards into the axilla 
and communicates with a branch of the lesser internal cutaneous 
nerve of Wrisberg. It then perforates the deep fascia, and is dis- 
tributed to the integument of the inner and back part of the arm 
to about the middle, and to the integument. covering the lower part 
of the scapula. On the back of the arm it communicates with the 
internal cutaneous branch of the musculo-spiral nerve. This nerve 
sometimes takes the place of the nerve of Wrisberg. 


LUMBAR NERVES. 


There are five pairs of lumbar nerves, of which the first makes its 
appearance between the first and second lumbar vertebra ; the last 
between the fifth lumbar and the base of the sacrum. The anterior 
divisions increase in size from above downwards. They communi- 
cate at their origin with the lumbar ganglia of the sympathetic, 
and pass obliquely outwards behind the psoas magnus, or between 
its fasciculi, sending twigs to that muscle and to the quadratus lum- 
borum. In this situation each nerve divides into two branches, a 

superior branch which ascends to form a loop of communication with 
the nerve above ; and an inferior branch which descends to join in 
like manner the nerve below. The communications which are thus 
established constitute the lumbar plexus. 

The posterior divisions diminish in size from above downwards ; 
they pass backwards between the transverse processes of the corre- 
sponding vertebrae, and each nerve divides into an internal and ex- 
ternal branch. The internal branch, the smaller of the two, passes 
inwards to be distributed to the multifidus spine and inter-spinales. 
The external branches communicate with each other by several loops, 
and, after supplying the deeper muscles, pierce the sacro-lumbalis 
to reach the integument, to which they are distributed. The exter- 
nal branches of the three upper lumbar nerves descend over the 

osterior part of the crest of the ilium, and are distributed to the 
integument of the gluteal region. 

LUMBAR PLEXUS.—The lumbar plexus is formed by the com- 
munications and anastomoses which take place between the anterior 
divisions of the four upper lumbar nerves, and between the latter 
and the last dorsal. It is narrow above, increases in breadth in- 
feriorly, and is situated between the transverse processes of the 
lumbar vertebra and quadratus lumborum behind, and the psoas 
magnus muscle in front. 

The branches of the lumbar plexus are the— 


Ilio-hypogastric, External cutaneous, 
Tlio-inguinal, Obturator, 
Genito-crural, Anterior crural. 


_ The ILIO-HYPOGASTRIC NERVE proceeds from the first lumbar 
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nerve, and passes obliquely outwards between the fibres of the psoas 
magnus and across the quadratus lumborum to about the middle of 
the crest of the ilium. It then pierces the transversalis muscle, and 
between it and the internal oblique divides into its two terminal 
branches, iliac and hypogastric. 

The iliac branch pierces the internal and external oblique 
muscles close to their attachment, and a little behind the middle 
of the crest of the ilium ; it is distributed to the integument of the 
gluteal region as.far down as the upper part of the hip. 

The hypogastric branch continues its course onwards, piercing 


Fig. 338. — Lumbar 
plexus. 1. Right 
gangliated cord of 
sympathetic. 2. Ab- 
dominal aorta. 3, 3. 
Last dorsal nerves. 
4. Psoas parvus, 5. 
Quadratus lumbo- 
rum. 6. Psoas mag- 
nus. 7, 7- Llio-hypo- 
gastric nerves. 8, 
lliacus internus. 
9, 9- Ilio-inguinal 
nerve. x1o. Lumbo- 
sacral nerve. 11, 
1x. Genito - crural 
nerves. 12. Gluteal 
nerve. 13. Iliac 
branch of ilio-hypo- 
gastrie nerve. 14. 
Sacral plexus. 15, 
15, 15. External 
cutaneous nerves. 
17. Transversalis ab- 
dominis. 19. Obli- 
quus internus, 21. 
Obliquus externus. 
23, 23. #Anterior 
crural nerves. 25, 25. 
Obturator nerves. 
27, 27-Crural branch 
of genito - crural © 
nerve. 29. Genital 
branch of genito- 
crural nerve. 31. 
External iliac ar- 
tery. 33. External 
abdominal ring. 


first the internal oblique, and just above the external abdominal 
ring the aponeurosis of the external oblique. It is distributed to 
the integument of the hypogastric region and mons pubis. 

The ILIO-INGUINAL NERVE, smaller than the preceding, also 
arises from the first lumbar nerve. It passes obliquely downwards 
and outwards below the ilio-hypogastric nerve, and crosses the quad- 
ratus lumborum and iliacus muscles to the anterior part of the crest 
of the ilium ; it then pierces the transversalis muscle, and between 
that muscle and the didiians internus communicates with the ilio- 
hypogastric nerve. It next pierces the obliquus internus, and enters 
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the inguinal canal, which it traverses, lying in front of the spermatic 
cord, and escapes at the external abdominal ring to be distributed 
to the scrotum and to the integument of the upper part of the thigh, 
internally to the saphenous opening ; and in the fants to that of 
the pudendum. 

The GENITO-CRURAL NERVE proceeds from the second lumbar 
and by a few filaments from the loop between it and the first. It 
traverses the psoas magnus from behind forwards, and runs down 
the anterior surface of that muscle, lying beneath its fascia, to near 
Poupart’s ligament, where it divides into a genital and a crural 
branch. 

The genital branch crosses the external iliac artery to the in- 
ternal abdominal ring, and descends along the spermatic canal, lying 
behind the cord, to the scrotum, where it distributes twigs to the 
spermatic cord and cremaster muscle. In the female it gives twigs 
to the round ligament and external labium. At the internal abdo- 
minal ring this nerve sends off a branch, which, after supplying the* 
lower bokder of the internal oblique and transversalis, is lost in the 
integument of the groin. 

The crural branch, the most external of the two, descends along 
the outer border of the external iliac artery, and, crossing the origin 
of the deep circumflex iliac artery, enters the sheath of. the femoral 
vessels in front of the femoral artery. It pierces the sheath below 
Poupart’s ligament, and is distributed to the integument of the 
anterior aspect of the thigh as far as its middle. This nerve com- 
municates with the middle cutaneous branch of the anterior crural 
nerve, and is often very small. 

The EXTERNAL CUTANEOUS NERVE proceeds from the second 
lumbar, and from the loop between it and the third. It pierces the 
posterior fibres of the psoas muscle and crossing the iliacus on the 
iliac fascia, to the anterior superior spinous process of the ilium, 
passes into the thigh, beneath Poupart’s ligament, where it divides 
into two branches, anterior and posterior. 

The posterior branch crosses the tensor vaginze femoris muscle 
to the outer and posterior aspect of the thigh, and supplies the skin 


as far as its middle. 


— 


The anterior nerve, after passing for three or four inches down 
the thigh in a sheath formed by the fascia lata, becomes superficial, 
and divides into two branches, which are distributed to the in- 
tegument of the outer border of the thigh, and to the articulation 
of the knee. Its branches assist in the formation of the plexus 
patelle. 

The OBTURATOR NERVE is formed by a branch from the third, 
and another from the fourth lumbar nerve, and is distributed to the 
obturator externus and adductor muscles of the thigh, the hip and 
knee joint, the femoral and popliteal artery, and sometimes to the 
integument of the upper and inner part of the leg. From its origin 
it takes its course among the fibres of the psoas muscle, through the 
angle of bifurcation of the common iliac vessels, and along the inner 
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border of the brim of the pelvis, to the obturator foramen, where it 
joins the obturator artery. Having escaped from the pelvis, it divides 


Fic. 339. — Lumbar 
and sacral plex- 
uses, with the 
nerves of the lower 
extremity. 1. The 
first four lumbar 
nerves ; which, 
with a branch 
from the last dor- 
sal, constitute the 
lumbar plexus. 2. 
The four upper 
sacral nerves; 
which, with the 
last lumbar, form 
the sacral plexus. 
3. The ilio-hypo- 
gastric and ilio-in- 
guinal nerves. 4. 
Genito-crural 
nerve. 5. External 
cutaneous nerve. 
6. Anterior crural 
nerve. 7. Its mus- 
cular branches. 8. 
Middle cutaneous 
branches. 9, ro. 
Internal cuta- 
neous’ branches. 
tz. The long or 
internal = saphe- 
nous. 12. Obtu- 
rator nerve. 13. 
Gluteal nerve, a 
branch of the lum- 
bo-sacral. x14. In- 
ternal pudic nerve. 
15. Lesser ischiatic 
nerve. 16. Greater 
ischiatic nerve. 17. 
Internal popliteal 
nerve, 18. Ex- 
ternal popliteal 
nerve. 19. Mus- 
cular branches. 20. 
Posterior tibial 
nerve, dividing at 
2x into the two 
plantar nerves, 22. 
External — saphe- 
nous nerve, 23. 
Anterior tibial 
nerve. 24. Musculo- 
cutaneous nerve, 
piercing the deep 
fascia, and divid- 
ing into two cuta- 
neous branches for 
the supply of the 
dorsum of the foot. 


into an anterior and pos- — 
terior branch. 

The anterior branch 
passes downwards in 
front of the adductor 
brevis, supplies — that 
muscle together with 
the pectineus, gracilis, 
and adductor longus, 
and at the lower border 
of the latter unites with 
the internal cutaneous 
and long saphenous 
nerve, to form a plexus. 
It then passes onwards 
to the femoral artery, 
to which. it distributes 
filaments. In its course 
this nerve gives off an 
articular branch to the 
hip-joint ; and a cuta- 
neous branch, which 
pierces the fascia lata 
at the knee, communi- 
cates with the long 
saphenous nerve, and is 
distributed to the in- 
tegument of the inner 
side of the leg as far as 
its middle. The cuta- 
neous branch is often 
wanting, its place being 
supplied by the internal 
cutaneous nerve, and 
sometimes by the acces- 
sory obturator. 

The posterior branch 
pierces the obturator ex- 
ternus muscle, to which 
and to the adductor 
magnus it distributes 
branches; it also gives 
off an articular branch 
which pierces the ad- 


ductor magnus muscle, and accompanies the popliteal artery to the 
knee-joint. 
The accessory obturator nerve, small and inconstant, is a high 
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division of the obturator, being sometimes derived from it near 
its origin, and sometimes by separate filaments from the third and 
fourth lumbar nerves. It passes down the inner border of the psoas 
muscle, crosses the os pubis, and dips beneath the pectineus, where 
it divides into branches. One of its branches is distributed to the 
pectineus, another supplies the hip-joint, while a third communi- 
cates with the anterior branch of the obturator nerve, and when of 
large size constitutes its cutaneous branch. As already stated, the 
existence of the accessory obturator nerve is uncertain. 

The ANTERIOR CRURAL is the largest of the divisions of the 
lumbar plexus; it is formed by the union of branches from the 
second, third, and fourth lumbar nerves, and is distributed to the 
integument of the front and inner side of the thigh, leg, and foot, 
to all the muscles of the front of the thigh (excepting one), to the 
iliacus, pectineus, femoral artery, and knee-joint. Emerging from 
beneath the psoas, the nerve passes downwards in the groove between 
that muscle and the iliacus, and beneath Poupart’s ligament into the 
thigh, where it spreads out and divides into numerous branches. At 
Poupart’s ligament it is separated from the femoral artery by the 
breadth of the psoas muscle, which at this point is scarcely more 
than half an inch in diameter, and by the iliac fascia, beneath which 
it lies, 

Branches.— Within the pelvis, the anterior crural nerve gives off 
three or four twigs to the iliacus muscle, and a branch to the femoral 
artery. 'The latter divides into filaments which entwine about the 
artery, and follow its course downwards in the thigh. Below Pou- 
part’s ligament the crural nerve becomes flattened out, and divides 
into numerous branches, which may be arranged into two principal 
groups, superficial and deep. The separate branches of these groups 
are as follows :— 


Superficial. Deep. 
Middle cutaneous, Muscular, 
Internal cutaneous. Articular, 


Long or internal saphenous. 


The superficial branches are mainly cutaneous, but they supply 
motor filaments to two muscles, namely, pectineus and sartorius ; 
the deep branches are all motor, with the exception of the long 
saphenous, which is purely sensory. 

he middle cutaneous nerve pierces the fascia lata at about 
three inches below Poupart’s ligament, and divides into two 
_ branches, which pass down the inner and front part of the thigh, 
_and are distributed to the integument as low as the knee-joint. At 
its upper part the external branch communicates with the crural 
branch of the genito-crural nerve ; and below, the internal branch 
- communicates with the internal cutaneous. One or both of these 
branches sometimes pierce the sartorius muscle. 

The internal cutaneous nerve passes inwards in front of the 
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sheath of the femoral artery, and divides into an anterior and an 
imner branch. Previously to its division it gives off three cutaneous 
filaments, which pierce the fascia near the internal saphena vein, 


and following the 
Fic. 340.—Nerves 


of the thigh, 1. 
Gangliated cord 
of sympathetic. 
2. Third lum- 
bar nerve = 3. 
Branches to 
iliacus _inter- 
nus. 4. Fourth 
lumbar nerve. 
5. Anterior cru- 
ral nerve. 6. 
. Lumbo - sacral 
nerve, 7- 
Branch to pso- 
as. 8. Obturator 
nerve. g. Ex- 
ternal cutane- 
ous nerve (cut). 
to. Nerve to 
pectineus. 11. 
Superficial di- 
vision of ante- 
rior crural 
nerve (cut). 12. 
Superficial di- 
vision of ob- 
turator nerve. 
13, 13. Sartori- 
us muscle. 14, 
14. Adductor 
longus, 15. 
Branch to rec- 
. tus. 16. Deep 
division of ob- 
turator nerve. 
17. Branches to 
vastus _inter- 
nus and cru- 
reus, 18. Ad- 
ductor brevis. 
1g. Branch to 
vastus _inter- 
nus. 20. Ad- 
ductor magnus. 
21. Vastus ex- 
ternus, 22, 22. 
Internal saphe- 
nous nerve, 23. 
Rectus femoris. 
24. Patellar 
branch of sa- 
phenous nerve. 
25. Vastus in- 
ternus, 26. Gra- 
cilis. 


course of that ves- 
sel, are distributed 
to the integument 
of the inner side 
of the thigh as 
low down as the 
knee. The upper- 
most of these fila- 
ments — passes 
through the sa- 
phenous opening, 
the middle be- 
comes subcuta- 
neous at about 
the middle of the 
thigh, and the 
lowest pierces the 
fascia at its lower 
third. 

The anterior 
branch passes 
down the inner 
side of the thigh, 
and pierces the 
fascia at its lower 
third, near the 
internal saphena 
vein. It then 
divides into two 
twigs, one of which 
continuesonwards 
to the inner side 
of the knee ; while 
the other curves 
outwards to its 
outer side, com- 
municating in its 
course with a 
branch of the 
long saphenous 
nerve. 


The ¢nner branch descends along the inner and posterior border 
of the sartorius muscle to the knee, where it pierces the fascia lata, 


and gives off several cutaneous twigs. 


It then sends a small branch 


of communication to the long saphenous nerve, and passes down- 
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wards along the inner side of the leg, to which it is distributed. 
While beneath the fascia lata it aids in the formation of a plexus 
by uniting with branches of the long saphenous nerve and descend- 
ing branch of the obturator. When the latter is large the inner 
branch of the internal cutaneous nerve is small, and may terminate 
in the plexus, or merely give off a few cutaneous filaments. 

The long or internal saphenous nerve inclines inwards to the 
sheath of the femoral vessels, and passes downwards in front of the 
sheath and beneath the aponeurotic expansion which covers the 
sheath, to the opening in the adductor magnus. It then quits 
the femoral vessels, and continuing to descend, passes between the 
tendons of the sartorius and gracilis, and reaches the internal 
saphena vein. By the side of the latter it passes down the inner 
side of the leg, in front of the inner ankle, and along the inner side 
of the foot as far as the great toe, being distributed to the integu- 
ment in its course. 

The branches of the long saphenous nerve in the thigh are—one 
or two to joi the plexus formed by the obturator and internal 
cutaneous nerves ; and a large branch, the cutaneus patellew, which 
pierces the sartorius and fascia lata at the inner side of the knee, 
and divides into many twigs, which are distributed to the integu- 
ment of the front of the knee. Above the patella this branch com- 
municates with the anterior branch of the internal cutaneous nerve, 
and with the terminal twigs of the middle, and external cutaneous. 
Below the patella it communicates with other branches of the long 
saphenous ; the whole of these communications constituting a kinc 
of ca (plexus patellee). 

he branches of the long saphenous nerve below the knee are 
distributed to the integument of the front and inner side of the leg. 
By one of these branches it communicates with the cutaneous branch 
of the obturator nerve. 

The muscular branches of the anterior crural nerve supply all 
the muscles of the front of the thigh (with the exception of the 
tensor vaginee femoris, which obtains its nerve from the superior 
gluteal) and the pectineus. The branch to the pectineus passes be- 
hind the sheath of the femoral vessels ; the branches to the sartorius, 
three or four in number, arise with the cutaneous nerves, and some- 
times are supplied by the latter. The branch to the rectus enters 
the deep surface of that muscle. The branch to the vastus externus 
follows the course of the descending branch of the external circum- 
flex artery ; the branch to the erureus passes directly to that muscle ; 
and the branch to the vastus iniernus, remarkable for its length, 
descends by the side of the sheath of the femoral vessels. 

The articular branches are distributed to the knee-joint ; one 
enters the joint at its outer side, being derived from the nerve of 
the vastus externus; the other, proceeding from the nerve of the 
vastus internus, descends with the anastomotica magna to a level 
with the joint, and then pierces the capsular ligament. 

The LUMBO-SACRAL NERVE.—The anterior division of the fifth 
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lumbar nerve, conjoined with a branch from the fourth, constitutes 
the lumbo-sacral nerve, which descends over the base of the sacrum 
into the pelvis, and assists in forming the sacral plexus. Immedi- 
ately before it joins the first sacral, it gives off the superior gluteal 
nerve, but this nerve is, notwithstanding, usually described as a 
branch of the sacral plexus. 

The connection of the nerves of the plexus with the anterior 
divisions of the lumbar nerves, may be most simply expressed in a 
tabular form, as follows :— 


Tlio-hypogastric : : : ee 
Ilio-inguinal 2 ; ae 
Genito-crural . —. 3 : a ei 
External cutaneous . ; : ; 2.3 
Anterior crural : : z ; a ae 
Obturator ; 5 ; ; ; aye 
Lumbo-sacral . : j ; ; 4, 5- 


SACRAL NERVES. 


There are five pairs of sacral nerves; the first four escape from 
the vertebral canal through the sacral foramina, the last between 
the sacrum and coccyx. The posterior sacral nerves are small, and 
diminish in size from above downwards; they communicate with 
each other by means of anastomosing loops immediately after their 
escape from the posterior sacral foramina, and divide like the other 
spinal nerves into external and internal branches. The external 
branches pierce the gluteus maximus, to which they give filaments, 
and are distributed to the integument of the posterior part of the 
gluteal region. The internal branches supply the multifidus spine 
muscle and the integument over the sacrum and coccyx. 

The anterior sacral nerves diminish in size from above down- 
wards ; the first is large, and unites with the lumbo-sacral nerve ; 
the second, of equal size, unites with the first ; and the third, scarcely 
one-fourth so large as the second, joins with the two preceding 
nerves in the formation of the sacral plexus. 

The fourth sacral nerve divides into two branches, one of which 
assists in forming the sacral plexus ; the other separates into three 
branches: a communicating branch, to unite with the fifth sacral 
nerve ; a visceral branch, to join with the hypogastric plexus and 
supply the bladder and prostate gland, and in the female the 
vagina ; and a muscular branch, which sends filaments to the levator 
ani and coccygeus, and a hemorrhoidal branch to the sphincter ani 
and integument behind the anus. 

The fifth sacral nerve, issuing from between the sacrum and 
coccyx, pierces the coccygeus muscle, and receives the communi- 
cating branch from the fourth; it then communicates with the 
coccygeal nerve, and piercing the coccygeus a second time, is distri- 
buted to the integument over the dorsal surface of the coceyx. 
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The coccygeal nerve pierces the coccygeus muscle, and unites 
with the fifth sacral nerve, in which it is lost. The connection 
between the fourth and fifth sacral nerves and the coccygeal is 
sometimes described as the coceygeal plexus. 


a Tee: 
27 29 31 33 


Fic. 341.—Side view of the nerves of the pelvis, tue viscera having been removed. 
xz. Abdominal aorta. 2. Gangliated cord of sympathetic (left side). 3. Genito- 
crural nerve. 4. Left common iliac artery. 5. Right common iliac artery. 6. 
Left lumbo-sacralcord. 7. Psoasmuscle. 8. Gangliated cord of sympathetic (right 
side). 9. Internal iliac artery (cut). 10. Gluteal artery (cut). x12. Right external 
iliac artery. 12. Right lumbo-sacralnerve. 13. Obturatornerve. 14. First sacral 
nerve. 15. Gluteal nerve. 16. Pyriformis of left side (cut). 17. Obturator artery. 
18. Second sacral nerve. 19. Obturator internus. 20. Pyriformis. of right side. 
21. Nerve to levator ani, 22. Sacral plexus. 23. Levator ani (cut). 24. Third 

. sacral nerve. 25. Bulb of urethra covered by accelerator urine. . 26. Nerve to ob- 
turator internus. 27. Transversus perinzi (cut). 28. Fourth sacral nerve. 29. 
Dorsal nerve of penis. 30. Visceral branches (cut). 31. Inferior pudendal nerve. 
32. Fifth sacralnerve. 33. Small sciatic nerve. 34. Coccygeusmuscle. 36. Sixth 
or coccygeal nerve. 38. Internal pudic nerve. 40. Inferior hemorrhoidal nerve. 
42. Posterior superficial perineal nerve. 44. Anterior superficial perineal nerve. 
46. Deep perineal nerves to bulb and muscles. 


Each of the anterior divisions of the sacral nerves communicates 
with the sympathetic at its point of escape from the sacral canal. 


SACRAL PLEXUS.—The sacral plexus is formed by the union of 
the lumbo-sacral and the anterior divisions of the three upper sacral 
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nerves and one-half the fourth. The plexus is triangular in form, 
its base corresponding with the whole length of the sacrum, and its 
apex with the lower part of the great sacro-ischiatic foramens It is 
in relation behind with the pyriformis muscle, and in front with the 
pelvic fascia, which separates it from the internal iliac vessels and 


. the viscera of the pelvis. 


The branches of the sacral plexus are— 


Visceral, Pudic, 
Muscular, Lesser ischiatic, 
Superior gluteal, Greater ischiatic. 


Interior gluteal, 


The visceral nerves are three or four large branches derived 
from the fourth and fifth sacral nerves: they ascend by the side of 
the rectum and bladder ; in the female by the side of the rectum, 
vagina, uterus, and bladder; and interlace with branches of the 
hypogastric plexus, sending in their course numerous filaments to 
the pelvic viscera. 

The muscular branches are one or two twigs to the levator ani; 
an obturator branch, which curves around the spine of the ischium 
along with the pudic vessels and nerve, to reach the internal surface 
of the obturator internus muscle; two twigs to the pyriformis; a 
branch to the gemellus superior ; and a branch of moderate size, which 
descends between the gemelli muscles and the ischium, and is dis- 
tributed to the gemellus inferior, quadratus femoris, and capsule of the 
hip-joint. 

The SUPERIOR GLUTEAL NERVE arises from the lumbo-sacral 
near its junction with the first sacral nerve; it passes out of the 
pelvis with the gluteal artery, through the great sacro-ischiatic fora- 
men above the pyriformis muscle, and divides into,a superior and 
an inferior branch. 

The superior branch follows the direction of the middle curved 
line of the ilium, accompanying the deep superior branch of the 
gluteal artery, and sends filaments to the gluteus medius and 
minimus. 

The inferior branch Ft obliquely downwards and forwards 
between the gluteus medius and minimus, distributing numerous 
filaments to both, and terminates in the tensor vagine femoris 
muscle. : 

The superior gluteal nerve should, properly, be described with 
the lumbar plexus, as its fibres are entirely derived therefrom, the 
sacral plexus contributing nothing to its formation ; its description 
with the latter is, however, so thoroughly sanctioned by usage that 
we hesitate to make a change. 

The INFERIOR GLUTEAL NERVE is often described as a branch 
of the lesser ischiatic, with which it is intimately connected. It 
arises from the lumbo-sacral cord and first and second sacral nerves, 
escapes from the pelvis through the greater sacro-sciatic foramen, — 
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below the pyriformis muscle, and enters the deep aspect of the 
gluteus maximus, to which it is distributed. 

The PUDIC NERVE arises from the lowest part of the sacral plexus 
and passes out of the pelvis through the great sacro-ischiatic foramen 
below the pyriformis muscle. It crosses the spine of the ischium, 
and re-entering the pelvis through the lesser sacro-ischiatic foramen, 
accompanies the internal pudic artery through Alcock’s canal, lying 
inferiorly to the artery and enclosed in the same sheath, Near its 
origin it gives off the inferior hemorrhoidal nerve, and in the outer 
wall of the ischio-rectal fossa divides into a superior and inferior 
branch. 

The inferior hemorrhoidal nerve, often a branch of the sacral 
plexus, crosses the ischio-rectal fossa with the vessels of the same 
name, and descends to the termination of the rectum to be distributed 
to the sphincter ani and integument. 

The dorsalis penis nerve, the superior division of the internal 
pudie, ascends along the posterior surface of the ramus of the ischium, 
pierces the triangular ligament, and accompanies the arteria dorsalis 
penis to the glans, to which it is distributed. At the root of the 
penis the nerve gives off a cutaneous branch which runs along the 
side of the organ, gives filaments to the corpus cavernosum, and 
with its fellow of the opposite side supplies the integument of the 
upper two-thirds of the penis. 

The perineal nerve or inferior terminal branch, larger than the 


~ preceding, pursues the course of the superficial perineal artery in the 


perineum and divides into cutaneous and muscular branches. 

The cutaneous branches (superficial perineal), two in number, 
posterior and anterior, enter the ischio-rectal fossa and pass forward 
with the superficial perineal artery to be distributed to the integu- 
ment of the perineum, scrotum, and under part of the penis. The 
posterior superficial perineal nerve sends a few filaments to. the in- 
tegument of the anus and sphincter ani; while the anterior gives 
off one or two twigs to the levator ani. 

The muscular branches proceed from a single trunk, which 

asses inwards behind the transversus perinei muscle; they are 
iistribnted to the transversus perinei, accelerator urine, and erector 
penis. The perineal nerve also sends two or three filaments to the 
corpus spongiosum. 

In the female the pudic nerve is distributed to the parts analo- 
gous to those of the male. The superior branch supplies the clitoris ; 
the inferior the vulva and perineum. 

The LESSER ISCHIATIC NERVE arises from the second and third 
sacral nerves; it passes out of the pelvis through the great sacro- 
ischiatic foramen below the pyriformis muscle, and continues its 
course downwards through the thigh to the lower part of the popli- 
teal region, where it pierces the fascia and becomes subcutaneous. 
It then accompanies the external saphena vein to the lower part of 
the leg, and communicates with the external saphenous nerve. 

The branches of the lesser ischiatic nerve are all cutaneous ; they 
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are divisible into external, internal, and middle. The external 
cutaneous branches are several filaments which turn around the lower 
border of the gluteus maximus, and are distributed to the integu- 


Fic. 342. — Dissec- 
tion of the but- 
tock and back of 
the thigh. 1. Glu- 
teus maximus. 
2. Gluteus medi- 
us. 3. Gluteal 
artery and nerve. 
4. Gluteus mini- \W} 
mus. 5. Nerve to \if\ 
obturator intern- ~ 
us. 6. Pyriformis. 7 
7- Pudic nerve. ''9 
8. Small sciatic 94 
nerve. 9g. Great 
sacro-sciatic liga- 
ment. 10. Obtu- 
rator internus 
and gemelli. rz. 
Inferior gluteal 
nerve. 12. Ten- 
don of obturator 
externus. 13. 
Inferior puden- 
dal nerve. 14. 
Quadratus femo- 
ris. 15. Gracilis. 
16. Great sciatic 
nerve. 17. Ad- 
ductor magnus. 
18. Insertion of 
gluteus  maxi- 
mus. 19. United 
origins of semi- 
tendinosus and 
biceps. 20. Short 
head of biceps. 
21. Semi-mem- 
branosus, 22. Ten- 
donof biceps. 23. 
Tendon of semi- 
tendinosus. 24. 
External poplite- 
alnerve. 25. In- 
ternal popliteal 
nerve. 26. Com- 
municans pero- 
nei nerve. 27. 
Popliteal artery. 
29.  Gastrocne- 
mius. 31. Com- 
municans popli- 
tei nerve. 


longation of the plexus, an 


ment over the hip 
and outer side of 
the thigh. The 
internal cutaneous 
branches are dis- 
tributed to the in- 
tegument of the 
upper and inner 
part of the thigh. 
One of these, larger 
than the rest, in- 
ferior pudendal, 
curves around the 
tuberosity of the 
ischium, pierces 
the fascia lata near 
the ramus of that 
bone, and, after 
communicating 
with one of the 
superficial _peri- 
neal nerves, is dis- 
tributed to the in- 
tegument of the 
scrotum and penis. 
The middle cu- 
taneous branches, 
two or three in 
number, are de- 
rived from the 
lesser ischiatic in 
its course down 
the thigh, and are 
distributed to the 
integument. 

The GREAT 
ISCHIATIC 
NERVE is_ the 
largest — nervous 
cord in the body ; 
it is formed by 
the sacral plexus, 
or rather is a pro- 


d at its exit from the great sacro-ischiatic 


foramen beneath the pyriformis muscle measures three-quarters of 


an inch in breadth. 


t descends through the middle of the space be- 
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tween the trochanter major and tuberosity of the ischium, and along 
the posterior part of the thigh to its lower third, where it divides into 
two large terminal branches, internal and external popliteal. This 
division sometimes takes place at the plexus, and the two nerves 
descend side by side ; occasionally they are separated at their com- 
mencement by a part or by the whole of the pyriformis muscle. 
The nerve in its course down the thigh rests on the gemellus 
superior, tendon of the obturator internus, gemellus inferior, quad- 
ratus femoris, and adductor magnus, and is covered by the gluteus 
maximus and biceps. 

The branches of the great ischiatic nerve, previously to its 
division, are, muscular and articular. 

The muscular. branches are given off from the upper part of the 
nerve and supply both heads of the biceps, the semi-tendinosus, 
semi-membranosus, and adductor magnus. 

The articular branch descends to the upper part of the external 

condyle of the femur, and divides into filaments, which are dis- 
tributed to the fibrous capsule and synovial membrane of the knee- 
joint. 
; The INTERNAL POPLITEAL NERVE passes through the middle 
of the popliteal space, from the division of the great ischiatic nerve 
to the lower border of the popliteus muscle, accompanies the artery 
beneath the arch of the soleus, and becomes the posterior tibial nerve. 
It is superficial in the whole of its course, and lies externally to the 
vein and artery. 

The branches of the internal popliteal nerve are — muscular 
or sural, articular, and a cutaneous branch, the external sa- 
phenous. 

The muscular branches, of considerable size, and four or five in 
number, are distributed to the two heads of the gastrocnemius, to 
the soleus, plantaris, and popliteus. 

The articular branches, two or three in number, supply the 
knee-joint, two of the twigs accompanying the internal articular 
arteries. 

The external or short saphenous nerve (communicans pop- 
litei, vel tibialis) proceeds from the middle of the internal popliteal, 
and descends in the groove between the two bellies of the gastroc- 
nemius muscle to the middle of the leg ; it then pierces the fascia, 
and, after receiving the communicans peronei, comes into relation 
with the external saphena vein, and follows the course of that vein 
to the outer ankle, to which, and to the integument of the heel and 
outer side of the foot (cutaneus dorsi pedis externus), it distributes 
branches. 

The POSTERIOR TIBIAL NERVE is continued along the pos- 
terior aspect of the leg from the lower border of the popliteus 
muscle to the posterior part of the inner ankle, where it divides into 
the internal and external plantar nerve. In the upper part of its 

course it lies to the inner side of the posterior tibial artery ; it then 
becomes placed superficially to that vessel, and at the ankle is situ- 
CS 


594 PLANTAR NERVES. 


ated to its outer side; in the lower 
third of the leg it lies parallel with 
the inner border of the tendo-Achillis. 

The branches of the posterior tibial 
nerve are—three or four muscular 
twigs to the deep muscles of the pos- 
terior aspect of the leg, the branch 
to the flexor longus hallucis accom- 
panies the nutrient artery of the 
fibula ; one or two filaments which 
entwine around the artery and then 
terminate in the integument; and a 
plantar cutaneous branch which pierces 
the internal annular ligament, and is 
distributed to the integument of the 
heel and inner border of the sole of 
the foot. 

The INTERNAL PLANTAR NERVE, 
larger than the external, crosses the 
posterior tibial vessels to enter the sole 
of the foot, and becomes placed be- 
tween the abductor hallucis and flexor 
brevis digitorum ; it then enters the 
sheath of the latter muscle, and divides 
opposite the base of the metatarsal 
bones into three digital branches ; one 
to supply the adjacent sides of the 
great and second toe; the second, the 
adjacent sides of the second and third 
toe ; the third, the corresponding sides 
of the third and fourth toe. 

In its course the internal plantar 
nerve gives off cutaneous branches to 
the integument of the inner side and 
sole of the foot ; muscular branches to 
the muscles forming the inner and 
middle group of the sole; a digital 
branch to the inner border of the great 
toe; and articular branches to the 
articulations of the tarsal and meta- 
tarsal bones, 

The EXTERNAL PLANTAR NERVE, 
the smaller of the two, follows the 
course of the external plantar artery 
to the outer border of the musculus — 


——, 
———. 


All 
4) 


Fic. 343.—Superficial nerves of the 
back of the leg. x. Internal 
popliteal nerve. 2. External popliteal nerve. 3. Internal saphena vein. 4. Nervus 
communicans peronei. 5. Upper part of short saphenous nerve. 6. External — 
saphena vein. 7. Internal saphenous nerve. 8. Lower part of short or external — 
saphenous nerve. 9. Posterior tibial nerve. : 
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accessorius, beneath which it sends several deep branches to 
supply the adductor hallucis, interossei, transversus pedis, and 
the articulations of the tarsal and. metatarsal bones. It then 
gives branches to the integument of the outer border and sole 
of the foot, and sends forward two digital branches to supply the 
little toe and half the next. 

Comparison of the Nerves of the Sole of the Foot with those of the 
Palm of the Hand.—The cutaneous distribution of the internal 
plantar nerve cor- 
responds to that of 
the median nerve, 


and that of the ex- 
Fic. 344.—Second 


ternal plantar tothe 
ulnar. The flexor 
brevis digitorum 
is supplied by the 
internal plantar 
and probably cor- 
responds to the 
flexor sublimis in 
the hand, supplied 
by the correspond- 
ing nerve, the me- 
dian ; the abductor 
hallucis and two 
inner lumbricales 
of the foot are also 
supplied by the 
same nerve, and 
agree in all respects 
with those occupy- 
ing the same posi- 
tion in the hand. 
The flexor acces- 
sorius, adductor 
hallucis, two outer 
lumbricales, dorsal 
and palmar inter- 
ossel, transversus 
pedis, and muscles 
of the little toe 


stage of dissec- 
tion of sole of 
foot. x. Internal 
annular liga- 
ment, 2, Flexor 
brevis digitorum 
(cut) 3. Ex- 
ternal plantar 
nerve. 4, Ex- 
ternal plantarar- 
tery. 5. Internal 
plantar nerve. 6. 
Abductor mini- 
mi digiti, 7. In- 
ternal plantar 
artery. 8. Acces- 
sorius muscle, 9. 
Abductor hallu- 
cis. to, Flexor 
longus  digito- 
rum. x11, Flexor 
longus hallucis. 
12. Flexor brevis 
minimi  digiti. 
X33 Digital 
branches of in- 
ternal plantar 
nerve. 14. Digi- 
tal branches of 
external plantar 
nerve. 15. Flexor 
brevis hallucis. 
16. One of the 
lumbricales. 


are supplied by the external plantar nerve, a distribution corre- 
sponding very closely to that of the ulnar nerve in the hand. The 
flexor brevis hallucis differs from the flexor brevis pollicis in obtain- 
ing nerve supply for both heads from the same nerve, namely, the 
internal plantar. 

The EXTERNAL POPLITEAL NERVE (peroneal nerve), one-half 
smaller than the internal, passes. downwards by the side of the 
tendon of the biceps, and crosses the outer head of the gastrocnemius 
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and the head of the soleus, to the neck of the fibula ; it then pierces 
the peroneus longus muscle, and divides into two branches, anterior 
tibial and musculo-cutaneous. 

The branches of the external popliteal nerve are—communicans 
peronei, cutaneous, and articular. 

The communicans peronei, proceeding from the external pop- 
liteal near the head of the fibula, crosses the external origin of the 
gastrocnemius muscle, and, piercing the deep fascia, descends to the 


middle of the leg, where it joins the external saphenous nerve. It © 


gives off one or two cutaneous filaments in its course. 

The cutaneous branch passes down the back part and outer side 
of the leg, supplying the integument. 

The articular branches follow the external articular arteries to 
the knee-joint. 

The ANTERIOR TIBIAL NERVE commences at the bifurcation of 
the external popliteal on the neck of the fibula, and passes beneath 
the upper part of the extensor longus digitorum, to reach the outer 
side of the anterior tibial artery, just as that vessel has emerged 
through the opening in the interosseous membrane, It descends the 
leg with the artery, lying at first to its outer side, then in front of it, 
and near the ankle becoming again placed to its outer side. Reach- 
ing the ankle it passes beneath the annular ligament, accompanies 
the dorsalis pedis artery, supplies the adjacent sides of the great and 
second toe, and communicates with the internal division of the mus- 
culo-cutaneous nerve. 

The branches given off by the anterior tibial nerve are—muscular 
to the muscles in its course ; and at the ankle a tarsal branch which 
may be considered as one of the terminal divisions of the nerve. 
This branch passes outwards upon the dorsum of the foot, becomes 
ganglionic like the posterior interosseous nerve at the wrist, and 
‘supplies the extensor brevis digitorum muscle and the articulations 
of the tarsus and metatarsus. 


The MUSCULO-CUTANEOUS NERVE passes downwards along the - 


fibula, in the substance of the peroneus longus ; it then gets between 
the peroneus longus and brevis, next between the peronei and ex- 
tensor longus digitorum, and at the lower third of the leg pierces 


the deep fascia, and divides into the internal and external cutaneous | 


nerves of the foot. In its course it gives off several branches to 
the peronei muscles and cutaneous branches to the skin of the lower 
part of the leg. 

The internal branch, the smaller of the two, is distributed to the 
inner side of the foot and great toe, and the adjoining sides of the 
second and third toes communicating with the anterior tibial and 


internal saphenous. The external, or larger branch, supplies the 


adjacent sides of the third and fourth, and fourth and fifth toes, 
and communicates with the external saphenous. 


ae 
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SYMPATHETIC NERVES. 


The sympathetic consists of a vertebral and prevertebral portion. 
The vertebral portion is composed of a series of ganglia united by 
a longitudinal cord ; it descends along each side of the vertebral 
column from the head to the coceyx, communicates with the cranial 
and spinal nerves, and distributes branches to the internal organs 
and viscera. The prevertebral portion is that part of the sympa- 
thetic which appertains to the viscera, comprising the numerous 
ganglia and plexuses of the head, chest, abdomen, and pelvis. 

The sympathetic nerve communicates with the cerebro-spinal 
nerves immediately at their exit from the cranium and vertebral 
canal. With the fourth and sixth nerve, however, it unites in the 
cavernous sinus; with the olfactory in the nose; and with the 
auditory in the meatus auditorius internus. 

The branches of distribution accompany the arteries which supply 
the different organs, and form communications around them which 
are called plexuses, and take the name of the artery with which they 
are associated ; thus we have the mesenteric plexus, hepatic plexus, 
and splenic plexus. 

The chief ganglia in the head are four in number ; namely, the 
ophthalmic or lenticular, the spheno-palatine or Meckel’s, the otic 
or Arnold’s, and the submaxillary ; three in the neck, superior, 
middle, and inferior cervical ; twelve in the dorsal region ; four in 
the lumbar region ; and four or five in the sacral region. 

Each ganglion may be considered as a distinct centre, receiving and 
giving branches in four different directions, viz., superior or ascending, 
to communicate with the ganglion above ; inferior or descending, to 
communicate with the ganglion below; external, to communicate 
with the spinal nerves; and internal, to communicate with the 
sympathetic filaments of the opposite side, and be distributed to 
the viscera. 

As regards the spinal nerves it receives as well as gives, the 
white fibres of the sympathetic being derived from the cerebro- 
spinal nerves. 


CRANIAL PORTION OF THE SYMPATHETIC NERVE. 


Cranial Ganglia. 


‘Ophthalmic, or lenticular ganglion, 
Spheno-palatine, or Meckel’s ganglion, 
Otic, or Arnold’s ganglion, 
Submaxillary ganglion. 


The OPHTHALMIC GANGLION (ciliary ; lenticular) is a small 
quadrangular and flattened ganglion situated within ‘the orbit, 
between the optic nerve and external rectus muscle ; it is in close 

relation with the optic nerve and generally with the ophthalmic 
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artery ; and is surrounded by adipose tissue, which renders its dis- 
section somewhat difficult. It is of a reddish-grey colour, like other 
sympathetic ganglia. 

Its branches of distribution are the short ciliary nerves, which 
arise from its anterior angles in two groups; the upper group con- 
sisting of about four filaments; the lower, of five or six. They 
accompany the ciliary arteries in a waving course, and divide into 
filaments which pierce the sclerotic nal the optic nerve to supply 


Fic. 345.—Cranial 

ganglia of the 
sympathetic 
nerve. 1. Gan- 
glion of Ribes. 
2. Filament by 
which it com- 
municates with 
the carotid plex- 
us (3). 4. Oph- 
thalmic or lenti- 
cular ganglion, 
giving off ciliary 
branches. 5. Part 
of the inferior 
division of the 
third nerve com- 
municating with 
the pangion by 
means of a short 
thick branch 
(short root). 6. 
Part of the nasal 
nerve, connected 
with the gan- 
glionby means of 
a longer branch 
(long root), 7. A 
slender filament 
(the sympathetic root) from the carotid plexus. 8. Part of the sixth nerve in the 
cavernous sinus, receiving two branches from the carotid plexus. 9. Meckel’s 
ganglion (spheno-palatine). 1o. Spheno-palatine nerves. 11. Descending pala- 
tine branches. 12. Its internal or nasal branches, 13. Naso-palatine branch, 
one of the nasal branches. 14. Posterior branch of the ganglion, the Vidian — 
nerve. 15. Its carotid branch, communicating with the carotid plexus. 16. Its © 
petrosal branch, joining the intumescentia gangliformis of the facial nerve. 17. — 
Facial nerve. 18. Chorda tympani nerve, descending to join the lingual nerve. — 
19. Lingual nerve. 20, Submaxillary ganglion, receiving filaments from the chorda — 
tympani and lingual. 21. Superior cervical ganglion of the sympathetic. * Naso- 
palatine ganglion of Cloquet. 


the tunics of the eyeball, the greater number of them being traceable — 
to the iris and ciliary processes. 

Its branches of communication are three: one, the long root, 
proceeds from the nasal branch of the ophthalmic nerve and joins 
its superior angle ; a short and thick branch, the short root, from 
the inferior division of the third nerve to its inferior angle ; and a 
slender filament, the sympathetic root, from the cavernous plexus, 
which accompanies the long root to the ganglion. Occasionally the 
ophthalmic ganglion receives also a filament of communication from 
the spheno-palatine ganglion ; and sometimes from the abducens 
nerve. 
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The SPHENO-PALATINE GANGLION (Meckel’s), the largest of the 
cranial ganglia of the sympathetic, is situated in the spheno-maxillary 
fossa, a little below the superior maxillary nerve. It is of small size, 
of a reddish-grey colour, and triangular in shape; and is placed 
on the posterior part of the spheno-palatine nerves which it only 
partially involves. Its branches are divisible into four groups: 
ascending, descending, internal, and posterior. 

The ascending branches are three or four small filaments which 
are distributed to the periosteum of the orbit. One of these branches 
sometimes joins the ophthalmic ganglion, one the sixth nerve, and 
two the optic nerve. 

The descending branches are the three palatine nerves—anterior, 
middle, and posterior. 

The anterior or large palatine nerve descends from the ganglion 
through the descending palatine canal, and emerges at the posterior 
palatine foramen. It then passes forward in a groove in the hard 
palate, to the mucous membrane of which it is distributed, and reaches 
the incisive foramen, where it communicates with the naso-palatine 
nerve. While in the descending palatine canal, this nerve gives off 
several branches (inferior nasal), which enter the nose through open- 
ings in the palate bone, and are distributed to the middle and inferior 
meatus, inferior spongy bone, and antrum. 

The middle or external palatine nerve descends externally to 
the preceding to the posterior palatine foramen, and distributes 
branches to the tonsil, soft palate, and uvula. 

The posterior or small palatine nerve quits the other nerves 
to enter a distinct canal, from which it emerges by a separate open- 
ing behind the posterior palatine foramen. It is distributed to the 
hard palate and gums near the point of its emergence, and also to 
the tonsil, soft palate, and uvula. The middle and posterior pala- 
tine nerves join with the branches of the glosso-pharyngeal in the 
formation of a plexus around the tonsil. 

The internal branches are the superior nasal and naso-palatine. 
The superior nasal nerves, four or five in number, enter the nasal 
fossa through the spheno-palatine foramen, and are distributed to 
the mucous membrane of the superior meatus, and superior and 
middle spongy bone. They are formed almost entirely by filaments 


- derived from the superior maxillary nerve, which do not pass through 


Meckel’s ganglion. 

The naso-palatine nerve (Scarpa) enters the nasal fossa through 
the spheno-palatine foramen, and crosses the roof of the nares to 
reach the septum, to which it gives filaments. It then curves 


_ downwards and forwards along the vomer, to the naso-palatine 


canal, and passes through that canal to the palate, to which and to 
the papilla behind the incisor teeth it is distributed. The two 
nerves are contained in canals situated at the junction of the two 
superior maxillary bones, termed the canals of Scarpa; the right 
nerve is placed behind, the left in front. This nerve was described: 
by Cloquet as uniting with its fellow in the naso-palatine canal and 
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constituting the naso-palatine ganglion. The existence of this gan- 
glion is disputed. ‘The naso-palatine nerves are directly continuous 
with the spheno-palatine, derived from the superior maxillary, and 
are unconnected with the nerve cells of the ganglion. 

‘The posterior branches are the Vidian or pterygoid nerve, and 
the pterygo-palatine. 

The Vidian nerve, connected with the back part of the ganglion, 
passes directly backwards through the pterygoid or Vidian canal to 
the foramen lacerum basis cranii, where it divides into two branches, 
carotid and petrosal. The carotid branch crosses the foramen 
lacerum, surrounded by the cartilaginous substance which closes 
that opening, and enters the carotid canal to join the carotid plexus. 
The petrosal branch enters the cranium through the foramen 
lacerum basis cranii, piercing the cartilaginous substance, and passes 
backwards beneath the Gasserian ganglion and dura mater, embedded 
in a groove on the anterior surface of the petrous bone to the hiatus 
Fallopii. In the hiatus Fallopii it receives a branch from Jacob- 
son’s nerve, and terminates in the intumescentia gangliformis of the 
facial nerve. 

The Vidian nerve contains both the motor and sympathetic roots 
of Meckel’s ganglion, and most observers agree in regarding the 
motor power as Hewesd from the facial nerve ; others, however, con- 
sider it to come from the spinal accessory or the glosso-pharyngeal. 

The pterygo-palatine nerve is a small branch which passes back- 
wards through the pterygo-palatine canal with the pterygo-palatine 
artery, to be distributed to the mucous membrane of the Eustachian 
tube and neighbouring part of the pharynx. 

Roots.—The spheno-palatine ganglion gets its motor root from 
the facial, spinal accessory, or glosso-pharyngeal, through the Vidian 
nerve, its sensory roots are the spheno-palatine branches of the supe- 
rior maxillary, and its sympathetic root is derived from the carotid 
plexus through the Vidian nerve. 

The OTIC GANGLION (Arnold’s) is a small oval-shaped and 
flattened ganglion, lying against the inner surface of the inferior 
maxillary nerve, close to the foramen ovale; it is in relation, ex- 
ternally, with the trunk of that nerve, just at the point of union 
of the motor root ; internally it rests against the cartilage of the 
Eustachian tube and tensor palati muscle; and posteriorly is in 
contact with the arteria meningea media. It is closely adherent 
to the internal pterygoid nerve, and appears like a swelling on that 
nerve. 

The branches of the otic ganglion are six in number ; two of dis- 
tribution and four of communication. 

The branches of distribution are—a small filament to the tensor 
tympant muscle, and one or two to the tensor palati. 

- The branches of communication are—one or two filaments from 
the inferior maxillary nerve ; one or two filaments to the auriculo- 
temporal nerve, distributed with it to the parotid gland ; fila- 
ments from the nervi molles of the arteria meningea media, and the 
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lesser petrosal nerve. The latter nerve arises from the tympanic 
plexus in the middle ear, communicates with the gangliform en- 
largement on the facial nerve, traverses the petrous bone to emerge 
on its anterior surface through a minute opening external to the 
hiatus Fallopii ; it crosses the middle fossa of the skull, and passes 
through the foramen ovale (or a special foramen) to join the otic 
ganglion. It conveys nerve filaments from the facial nerve and 
glosso-pharyngeal nerve, those from the former constituting the 
motor root, and those from the latter the sensory root of the gan- 
glion ; the sympathetic root coming from the nervi molles on the 
middle meningeal artery. 

The SUBMAXILLARY GANGLION (Wharton’s) is a small round 
or triangular ganglion situated on the deep portion of the sub- 


Fic. 346. — Dissection show- 
ing inferior maxillary nerve 
and otic ganglion. 1. Sen- 
sory portion of fifth nerve, 
with Gasserian ganglion. 
2. Tensor tympani. 3. Motor 
portion of fifth, passing be- 
neath ganglion. 4. Malleus. 
5. Small superficial petrosal 
nerve. 6. Incus. 7. Otic 
ganglion. 8. Facial nerve. 
g. Chorda tympani. 1o. 
Membrana tympani. 11. 
Tensor palati. 12. Middle 
meningeal artery. 13, 13. 
Lingual nerve. 14. Auri- 
culo-temporal nerve. 15. 
Inferior dental nerve. 16. 
Ixternal pterygoid. 17. 
Internal pterygoid. 18. In- 
ternal maxillary artery. 20, 
20, Mylo-hyoid nerve. 


maxillary gland, in close relation with the lingual nerve, and near 
the posterior border of the mylo-hyoid muscle. 

Its branches of distribution, six or eight in number, divide 
into many filaments, which supply the side of the tongue, the sub- 
maxillary gland, sublingual gland, and Wharton’s duct. 

Its branches of communication are two or three from and to 
the lingual nerve; one from the chorda tympani; two or three 
which form a plexus with branches of the hypoglossal nerve ; and 
one or two filaments which pass to the facial artery, and commu- 
nicate with the nervi molles from the cervical portion of the 
sympathetic. 

Roots.—The motor root of the submaxillary ganglion is derived 
from the hypoglossal ; the sensory root from the lingual branch of 
the inferior maxillary, and the sympathetic root from the filaments 
which accompany the facial artery (nervi molles). 

CAROTID PLEXUS.—The ascending branch of the superior cervi- 
cal ganglion enters the carotid canal with the internal carotid artery, 
and divides into two branches, which form several loops of com- 


602 SYMPATHETIC NERVES. 


munication with each other around the artery. These branches, 
together with those derived from the carotid branch of the Vidian, 
constitute the carotid plexus, situated for the most part on the 
outer side of the artery. The continuation of the carotid plexus 
onwards with the artery by the side of the sella turcica, is the 
cavernous plexus. 

The carotid plexus is the centre of communication between all 
the cranial ganglia and the sympathetic in the neck ; it also com- 
municates with most of the cerebral nerves, and distributes filaments 
with each of the branches of the internal carotid, te accompany those 
branches to their ultimate ramifications. The branches which accom- 
pany the anterior cerebral artery at each side, unite upon the ante- 
rior communicating artery, and according to Ribes form a small 
: are the ganglion of Ribes. The existence of this ganglion is 

isputed. 

The ophthalmic ganglion communicates with the plexus by means 
of the long branch which reaches it from the cavernous plexus, often 
in connection with the nasal nerve, but sometimes with the third. 
The spheno-palatine communicates with the plexus by means of the 
carotid branch of the Vidian. The otic ganglion is brought into 
connection with the plexus by means of the communication between 
the lesser petrosal nerve and tympanic plexus. 

The carotid plexus communicates with the third nerve in the 
cavernous sinus, and through the ophthalmic ganglion ; frequently 
with the fourth in the formation of the nerve of the tentorium ; 
with the Gasserian ganglion ; with the ophthalmic division of the 
fifth in the cavernous sinus, and by means of the ophthalmic gan- 
glion ; with the superior maxillary, through the spheno-palatine 
ganglion ; and with the inferior maxillary, through the otic ganglion. 
It sends two branches directly to the sixth nerve, which unite with 
it as it crosses the cavernous sinus ; it communicates with the facial 
and auditory nerves, through the medium of the petrosal branch of 
the Vidian ; and with the glosso-pharyngeal by means of two fila- 
ments to the tympanic nerve. 


CERVICAL PORTION OF THE SYMPATHETIC 
NERVE. 


The superior cervical ganglion is long and fusiform, of a 
reddish-grey colour, smooth, and of considerable thickness, extend- 
ing from within an inch of the carotid foramen in the petrous bone 
to opposite the lower border of the third cervical vertebra. It is in 
relation, in front, with the sheath of the internal carotid artery and 


internal jugular vein ; and, behind, with the rectus anticus major 


muscle, 

Its branches are divisible into superior, inferior, external, and 
internal ; to which may be added, as proper to this ganglion, 
anterior. 


The superior (carotid nerve) is a single branch which ascends by 
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the side of the internal carotid, and divides into two branches ; one 
lying to the outer, the other to the inner side of that vessel. The 
two branches enter the carotid canal, and, by their communications 
with each other and with the carotid branch of the Vidian, consti- 
tute the carotid plexus. 

The inferior or descending branch, sometimes two, is the cord of 
communication with the middle cervical ganglion. 

The external branches are numerous, and may be divided into 
two sets: those which communicate with the glosso-pharyngeal, 
pneumogastric, and hypoglossal nerve, and those which communi- 
cate with the first four cervical nerves. 

The internal branches are three in number: pharyngeal, to 
assist in forming the pharyngeal plexus ; laryngeal, to join the 
superior laryngeal nerve, and its branches ; and superior cardiac 
nerve, or nervus superficialis cordis. 

The anterior branches accompany the external carotid artery 
with its branches, around which they form plexuses, and here and 
there small ganglia; they are named, from the softness of their 
texture, nervi molles, and from their reddish hue, nervi subrufi. 
The branches accompanying the facial artery are conducted by that 
vessel to the submaxillary ganglion, and those which accompany 
the internal maxillary artery reach the otic ganglion through the 
medium of the middle meningeal artery. 

Small ganglia are found on these plexuses, and are named from 
the arteries on which they are situated. The largest of these is 
placed between the external and internal carotid arteries in the 
angle of bifurcation of the common carotid ; it is named the inter- 
carotid ganglion or gland, and has been described by Luschka as 
not truly ganglionic, but similar in structure to the coccygeal gland. 

The middle cervical ganglion (thyroid ganglion) is small, and 
sometimes wanting. It is situated opposite the fifth cervical vertebra, 
and rests against the inferior shyrord artery. 

Its superior branch, or branches, ascend to communicate with 
the superior cervical ganglion. 

Its inferior branches descend to join the inferior cervical gan- 
glion; one of these frequently passes in front of the subclavian 
artery, the other behind it. 

Its external branches communicate with the fifth and sixth 
cervical nerves. 

Its internal branches are filaments which accompany the in- 
ferior thyroid artery, inferior thyroid plexus; and the middle 
cardiac nerve, nervus cardiacus magnus, 

The inferior cervical ganglion (vertebral ganglion) is much 
larger than the preceding, and constant in its existence. It is of a 
semilunar form, and situated on the base of the transverse process _ 
of the seventh cervical vertebra, immediately behind the vertebral 
artery ; hence its designation, “vertebral ganglion.” 

Its superior branches communicate with the middle cervical 
ganglion. 
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The inferior branches pass some before and some behind the 
subclavian artery, to join the first thoracic ganglion. 

The external branches consist of two sets; one which com- 
municates with the sixth, seventh, and eighth cervical, and first 
dorsal nerves, and one which accompanies the vertebral artery along 
the vertebral canal, forming the vertebral plexus. The plexus 
sends filaments to all the branches given off by that artery, and 
communicates in the cranium with the filaments of the carotid 
plexus accompanying the branches of the internal carotid artery. 

The internal branch is the inferior cardiac nerve, nervus 
cardiacus minor. 

CARDIAC NERVES.—The cardiac nerves are three in number 
at each side—namely, superior, middle, and inferior. 

The superior cardiac nerve (nervus swperficialis cordis) proceeds 
from the lower part of the superior cervical ganglion ; it descends 
the neck behind the common carotid artery and parallel with the 
trachea, crosses the inferior thyroid artery, and running by the side 
of the recurrent laryngeal nerve, enters the chest. The nerve of the 
right side passes either in front of or behind the subclavian artery 
and along the posterior aspect of the arteria innominata to the deep 
cardiac plexus. The left superior cardiac nerve runs by the side of 
the left carotid artery, and crosses the arch of the aorta to the super- 
ficial cardiac plexus. 

In its course it receives branches from the pneumogastric nerve 
and its external laryngeal branch, and sends filaments to the thyroid 
gland and trachea. E 

The middle cardiac nerve (nervus cardiacus magnus) proceeds 
from the middle cervical ganglion, or in its absence, from the cord 
of communication between the superior and inferior ganglion. It 
is the largest of the three nerves, and lies parallel with the recurrent 
laryngeal. At the root of the neck it divides into several branches, 
which pass some before and some behind the subclavian artery, 
communicates with the superior and inferior cardiac, pneumogastric, 
and recurrent nerves, and descends to the bifurcation of the trachea, 
to join the deep cardiac plexus. On the left side this nerve passes 
between the left carotid and subclavian arteries to reach the chest, 
and terminates in the left side of the deep cardiac plexus. 

The inferior cardiac nerve (nervus cardiacus minor) arises from 
the inferior cervical ganglion, communicates with the recurrent 
laryngeal and middle ioe is nerves, passes behind the subclavian 
artery and descends to the front of the bifurcation of the trachea, 
to the deep cardiac plexus. The nerve of the left side often unites 
with the middle cardiac nerve, either before or immediately after 
chil enter the thorax, the combined cord joining the deep cardiac 

exus. 

i The SUPERFICIAL CARDIAC PLEXUS is situated immediately 
beneath the arch of the aorta and in front of the right pulmonary 
artery. It receives the superior cardiac nerve of the left side and — 
the inferior cardiac branch of the left pneumogastric nerve, both — 


wee 
pear 
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of which cross the arch of the aorta between the left phrenic and 
pheumogastric nerve. It receives besides several filaments from the 


Fic. 347.—Scheme of the formation of the deep and superficial cardiac plexuses. 1. 
Superior cervical ganglion of the sympathetic. 2. Middle ganglion. 3. Inferior 
ganglion. 4. Superior cervical sympathetic cardiac branch. 5. Middle cardiac. 
6. Inferior cardiac. 7. First dorsal sympathetic ganglion. 8. Second dorsal gan- 
glion. 9. Vagus. to. Recurrent laryngeal. x11. Superior cervical cardiac branch of 
vagus, 12. Inferior cardiac branch of vagus. 13. Thoracic cardiac branches of 
vagus. 14. Cardiac branches ofleft recurrentnerve. 15. Superficial cardiac plexus 
and ganglion, 16. Communicating branches between deep and superficial plexus. ~ 
17. Deep cardiac plexus. 18. Right and, 19. Left coronary plexuses. 


deep cardiac plexus, and sometimes a cardiac branch from the right 
pneumogastric nerve. Connected with the plexus is a small ganglion 
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(sometimes wanting), the cardiac ganglion of Wrisherg, which 
lies close to the right side of the fibrous cord of the ductus arteri- 
osus. The superficial cardiac plexus gives off filaments which pass 
along the front of the left pulmonary artery to the root of the left 
lung, where they communicate with the anterior pulmonary plexus ; 
while the principal part of the plexus descends in the groove between 
the pulmonary artery and aorta to the anterior longitudinal sulcus 
of the heart, where it comes into relation with the anterior coronary 
artery, and becomes the anterior coronary plexus. At the base of 
the heart, the anterior coronary plexus receives several filaments 
from the deep cardiac plexus. Its branches are distributed to the 
substance of the heart in the course of the left or anterior coronary 
artery. 

The DEEP or GREAT CARDIAC PLEXUS is situated on the bifur- 
cation of the trachea, above the right pulmonary artery and behind 
the transverse portion of the arch of the aorta. It receives on the 
right side the three cardiac nerves of the sympathetic of the same 
side, and the cardiac branches of the right pneumogastric and right 
recurrent nerve. On the left side it receives the middle and in- 
ferior cardiac nerves of the sympathetic of the left side ; the cardiac 
branches of the left pneumogastric (excepting the inferior), and 
several cardiac branches from the left recurrent nerve. Filaments 
also pass to this plexus from the first and second thoracic ganglia 
of both sides. 

It will be noted that the deep cardiac plexus receives all the 
cardiac filaments of the sympathetic, pneumogastric, and recurrent 
nerves, with the exception of the left superior cardiac of the sym- 
pathetic (nervus superficialis cordis) and the inferior cervical cardiac 
of the left pneumogastric, these two nerves being destined to the 
superficial cardiac plexus, 

The branches of the deep cardiac plexus, proceeding from its 
right and left division, pass downwards to join the coronary arteries, 
and outwards to the pulmonary plexuses. 

From the right division of the plexus the branches proceed 
before and behind the right pulmonary artery. Those which pass 
in front descend upon the trunk of the pulmonary artery to the 
left coronary artery, and help to form the anterior coronary plexus ; 
those which pass behind the right pulmonary artery are distributed 
to the right auricle ; a third set of filaments, proceeding from the 
right division of the deep cardiac plexus, follow the course of the 
right pulmonary artery to the anterior pulmonary plexus. 

From the left division of the plexus branches proceed beneath 
the arch of the aorta immediately to the right of the ligament 
of the ductus arteriosus to join the superficial cardiac plexus ; 
others pass outwards with the pulmonary artery to the pulmonary 
plexus ; a few descend to the left auricle ; but the chief bulk pass 
on to the right coronary artery and form the posterior coronary plewus. 

The anterior coronary plexus proceeds from the superficial 
cardiac plexus, and receives other filaments from the deep cardiac — 
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plexus. It is distributed with the branches of the coronary artery 
on the anterior aspect of the heart. 

The posterior coronary plexus proceeds from the deep cardiac 
plexus, and principally from its left division. It follows the course 
of the arteries distributed to the posterior aspect of the heart. 


THORACIC PORTION OF THE SYMPATHETIC NERVE. 


The thoracic portion of the sympathetic nerve is the trunk of the 
sympathetic in its course through the cavity of the thorax. It lies 
by the side of the vertebral column 
on the heads of the ribs and inter- 
costal spaces, but at its lowest part 


comes into relation with the sides 7 CARDIAC ancl 

of the bodies of the two last dorsal | AORTIC 

vertebree. 7 : 
The THORACIC GANGLIA (Fig. a ak 

348) are twelve in number at each Aes | PULMONARY 


side. They are flattened and tri- Or 
angular, or irregular in form, and nap! 2 
present the peculiar reddish-grey 
colour and pearly lustre:of sym- 
pathetic ganglia in general; they 
rest against the heads of the ribs, 
and are covered by the pleura cos- 
talis. The first two ganglia and 
the last are usually the largest ; the 
latter being situated on the side of 
the body of the last dorsal vertebra. 

Their branches are branches of 
communication and branches of 
distribution. Some ascending fila- 
ments from the first ganglion assist 
in the formation of the vertebral 
plexus. 

The external or communicating 
branches, usually two in number 
for each ganglion, communicate 
with the intercostal nerves ;_ of 
these, one is greyish in colour, and 


. . LESSER 
is believed to pass from the gan- grd SPLANCHNIC 


glion to the spinal nerve ; the other, SPLANCHNIC 
of a white colour, probably is spinal 
In Its origin, and is distributed sympathetic chain, and the branches 
with the sympathetic nerves. given off from it. Opposite 3, the 


Fie. 348.—Diagram of the thoracic 


communications with one of the 


The internal = visceral dorsal nerves are shown 


branches proceeding from the five 
or six upper ganglia, are of small size, and distributed to the aorta, 
heart, cesophagus, vertebral column, and lungs. The branches to 
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the lungs proceed from the third and fourth ganglia, and go to join 
the posterior pulmonary plexus. The visceral branches of the six 
lower ganglia unite to form the three py seg nerves. 

The great splanchnic nerve proceeds from the sixth dorsal gan- 
glion, and receiving the branches of the seventh, eighth, ninth, and 
tenth, passes downwards along the front of the vertebral column, 
and, piercing the crus of the diaphragm, terminates in the semi- 
lunar ganglion. 

The lesser splanchnic nerve is formed by filaments which issue 
from the tenth and eleventh ganglia ; it pierces the crus of the dia- 
phragm, and joins the solar plexus near the middle line, frequently 

istributing branches also to the renal plexus. 

The third or renal splanchnic nerve proceeds from the last 
thoracic ganglion, and, piercing the diaphragm, terminates in the 
renal plexus. When absent, the place of this nerve is supplied by 
the lesser splanchnic. 

The semilunar ganglion is a large, irregular, gangliform body, 
pierced by numerous openings, and appearing like the egation 
of a number of smaller ganglia, having spaces between en By 
its upper and posterior extremity each ganglion receives the corre- 
sponding great splanchnic nerve. It is situated by the side of the 
ceeliac axis and root of the superior mesenteric artery, and extends 
outwards to the supra-renal capsule. The ganglia communicate 
both above and below the cceliac axis and form a gangliform circle, 
from which branches pass off in all directions, fike rays from a 
centre. Hence the entire circle has been named the solar plexus. 

The solar or epigastric plexus receives the great and lesser 
splanchnic nerves, the termination of the right pneumogastric 
nerve, some filaments from the right phrenic nerve, and sometimes 
one or two from the left. It sends forth numerous filaments which 
accompany, under the name of plexuses, all the branches given off 
by the abdominal aorta. Thus we have derived from the sola: 
plexus the— 


Phrenic, or diaphragmatic Renal plexuses, 


plexuses, Superior mesenteric plexus, 
Gastric plexus, Aortic plexus, 
Hepatic plexus, Spermatic plexuses,’ 
Splenic plexus, Inferior mesenteric plexus. 


Supra-renal plexuses, 


In connection with the phrenic plexus of the right side, there 
is described a small ganglion diaphragmaticum, which is situated 
near the supra-renal capsule. In this ganglion branches of the right 
phrenic nerve communicate with those of the sympathetic. 

The supra-renal plexuses are remarkable for their large size, 
and for a ganglion, which has received the name of ganglion supra- 
renale. 

The renal plexuses are large, and receive the third splanchnie 
nerve. They are joined by filaments from the aortic plexus and 


el 
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lesser splanchnic nerve. ‘The nerves passing to the kidney from 
each plexus are about fifteen or twenty in number ; they accompany 
the branches of the renal artery and have numerous small ganglia 
upon them. Branches are given off from the renal plexuses to the 
inferior vena cava and spermatic plexuses. 

The superior mesenteric plexus has several small ganglia at the 
root of the artery ; and its nerves, which are whiter than those of 
the other plexuses, form a kind of nervous sheath to the artery and 
its branches. 

The aortic plexus is a continuation of the solar plexus down- 
wards on the aorta, for the supply of the inferior branches of that 
trunk ; it receives also branches from the renal plexuses and lumbar 
ganglia. It is the source of origin of the inferior mesenteric plexus 
and part of the spermatic plexus, and terminates below in the 
hypogastric plexus. It likewise distributes branches on the infe- 
rior vena cava. 

The spermatic plexus is derived from the renal plexus, but 


receives filaments from the aortic plexus. 


The inferior mesenteric plexus is derived chiefly from the 
aortic plexus. 


LUMBAR PORTION OF THE SYMPATHETIC NERVE. 


The lumbar portion of the trunk of the sympathetic is situated 
on the vertebral column, close to the anterior border of the psoas 
magnus muscle. It is continuous above, under. the edge of the 
diaphragm, with the thoracic portion of the nerve, and below it 
descends upon the sacrum, in front of the anterior sacral foramina, 
to the coccyx, It presents four small ganglia and an intermediate 
cord. 

The lumbar ganglia, four in number at each side, of a pearly- 


E grey colour and fusiform shape, are situated on the anterior part of 


the bodies of the lumbar vertebree. 

The branches of the lumbar ganglia are branches of communi- 
cation and branches of distribution. 

The external or communicating branches, two or three in 
number from each ganglion, and longer than in the other regions, 
communicate with the lumbar nerves. 

The internal or visceral branches consist of two sets: the 
upper pass inwards in front of the abdominal aorta, and join the 


- aortic plexus; the lower cross the common iliac arteries, and 
_ unite over the promontory of the sacrum to form the hypogastric 


plexus. 
The hypogastric plexus is formed by the termination of the 


aortic plexus, and by the union of branches from the lower lumbar 


ganglia. It is situated over the promontory of the sacrum, between 


ig the two common iliac arteries, and bifurcates inferiorly into two 
lateral portious, inferior hypogastric or pelvic plexuses. 


2Q 
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PELVIC PLEXUSES. 


The inferior hypogastric or pelvic plexus on each side is placed 
in the lower part of the pelvic cavity, at the side of the rectum and 
bladder, extending in the female to the side of the vagina also. The 
nerve filaments are derived from the hypogastric plexus ; they form 
frequent communications, and small ganglia are situated at the points 
of intersection ; additional filaments are derived from the second, 
third, and fourth sacral nerves, and from the two upper sacral sym- 
pathetic ganglia. The plexus behead branches to all the pelvic 
viscera, Which follow the distribution of the internal iliac artery, 
and receive the same names as the branches of that vessel which 
they accompany. The nerves distributed to the bladder and vagina 
contain more nerve filaments derived from spinal nerves than the 
other branches of the plexus. 

The hemorrhoidal plexus arises from the back of the pelvic 
plexus, and passes to the rectum, where it communicates with the 
superior hemorrhoidal branches of the inferior mesenteric plexus. 

The vesical plexus comes from the front of the pelvic plexus. 
The nerves at first accompany the vesical arteries, but afterwards 
leave them, and penetrate the muscular coat to reach the mucous 
membrane. They are chiefly distributed to the base and sides of 
the bladder, and form secondary plexuses on the vasa deferentia 
and vesicule seminales. 

The prostatic plexus is given off by the lower part of the pelvic 
plexus. It consists of nerves of considerable size, which are dis- 
tributed to the prostate gland, vesiculee seminales, and penis ; those 
passing to the latter organ are named cavernous nerves, being dis- 
tributed to the corpus cavernosum. 

The vaginal plexus, derived from the lower part of the pelvic 
plexus, is distributed to the mucous membrane ind erectile tissue of 
the vagina. 

The uterine plexus, given off by the upper part of the pelvic 
plexus, accompanies the branches of the uterine artery, between the 
layers of the broad ligament, to the side of the uterus. The nerves 
are for the most part distributed to the mucous membrane of the 
lower part of the body and cervix, several large ganglia being found 
in the plexus by the side of the cervix ; other branches pass to the 
muscular coat, penetrating as far as the fundus. 


SACRAL PORTION OF THE SYMPATHETIC NERVE. 


The sacral ganglia are four or five in number at each side. They 
are situated on the sacrum, close to the anterior sacral foramina, 
and resemble the lumbar ganglia in form and mode of connection, 
although much smaller in size. . 

The external or communicating branches are two from each 
ganglion, which pass outwards to communicate with the anterior 
sacral nerves and with the coccygeal nerve. 
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The internal or visceral branches communicate very freely with 
the inferior hypogastric plexuses, and are distributed to the pelvic 
viscera. The last pair of sacral ganglia give off branches which 
join a small ganglion, situated on the first bone of the coccyx, called 
the ganglion impar, or azygos. This ganglion serves to connect the 
extremities of the two sympathetic nerves. It gives off a few small 
branches to the coceyx and rectum, and communicates with the 
coccygeal nerve. 


COCCYGEAL GLAND. 


Numerous branches from the ganglion impar are given off to a 
peculiar reddish body situated on the anterior aspect of the tip of 
the coceyx, and called by Luschka, by, whom it was first described, 
the coccygeal gland. It consists of an aggregation of little lobules or 

_ granules, and has been shown by Arnold to be formed by a number 
of dilated and tortuous arteries connected with the middle sacral 
artery. In the stroma of the organ scattered nerve cells are found. 


ORGANS OF SENSE. 


The organs of sense, the instruments by which the animal frame 
is brought into relation with surrounding nature, are five in number. 
Four of these organs are situated within the head ; viz., the appa- 
ratus of smell, sight, hearing, and taste ; the remaining organ, that 
of touch, is resident in the skin, and distributed over the surface of 

the body. The latter was described in the section on Histology, 


p. 63. 
) THE NOSE AND NASAL FOSSZ. 


The organ of smell consists essentially of two parts : one external, 
the nose ; the other internal, the nasal fosse. 

The nose is the triangular pyramid which projects from the centre 
of the face, immediately above the upper lip. Superiorly it is con- 
nected with the forehead by means of a narrow bridge ; inferiorly, 
it presents two openings, the nostrils, which overhang the mouth, 
. Bnd are so constructed that the odour of all substances must be re- 
ceived by the nose before they can be introduced within the lips. 
The septum between the openings of the nostrils is called the 
-columna. Their entrance is guarded by a number of stiff hairs 
(vibrisse) which project across the openings, and act as a filter in 
preventing the introduction of foreign substances, such as dust or 
‘insects, with the current of air intended for respiration. 

_ The anatomical elements of which the nose is composed are : 
1. Integument. 2. Muscles. 3. Bones. 4. Cartilages. 5. Mucous 
membrane. 6. Vessels and nerves. 

1. The integument forming the tip (Jobulus) and wings (ale) of 
the nose is extremely thick and dense, so as to be with difficulty 


A 


separated from the cartilages. It is furnished with an abun- 
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dance ot sebaceous glands, which, by their oily secretion, protect the 
extremity of the nose under alternations of temperature. The seba- 
ceous matter of these glands becomes of a dark colour near the 
surface, from altered secretion, and also from attraction of the car- 
bonaceous matter floating in the atmosphere; hence the spotted 
appearance which the tip of the nose presents in large cities. When 
the integument is firmly compressed, the pn sebaceous 
secretion is squeezed out, and taking the cylindrical form of the 
excretory ducts of the glands, has the appearance of small white 
maggots (grubs ; comedones) with black heads, 

2. The muscles are brought into view by reflecting the integu- 
ment ; they are the pyramidalis nasi, compressor nasi, dilatator naris, 
levator labii superioris rat ge nasi, and depressor ale nasi. They 
have been already described with the muscles of the face. 

3. The bones of the nose are—the nasal, and nasal processes of the 
superior maxillary. ale 

4. The cartilages give form and stability to the nose, providing, 
at the same time, by their elasticity, against injuries. They are five 
in number, namely, the— 


Cartilage of the septum, 
Two lateral cartilages, 
Two alar cartilages. 


Fie. 349. — The 
cartilages of 
the nose. 1x. 


One of the 
Cartilagoet the The cartilage of the sep- 
septum. 3. La- tum, somewhat triangular in 
teral cartilage. form, divides the nose into its 
4. Alar carti- 


lage. 5. Cen- 
tral portions of 
the alar carti- 
lages which 
constitute the 
columna. 6. 


two nostrils. It is connected 
above with the nasal bones 
and lateral cartilages ; be- 
hind, with the ethmoidal sep- 
tum and vomer ; and below, 


Sesamoid car- 
tilages. 7. The 
nostril. 


with the palate processes of 
the superior maxillary bones, 
The alar cartilages and co- 
lumna move freely on the 
cartilage of the septum, being but loosely connected with it by 
perichondrium. 

The lateral cartilages are also triangular ; they are connected 
in front, with the cartilage of the septum ; above, with the nasa 
bones ; behind, with the nasal processes of the superior maxillary 
bones ; and below, with the alar cartilages. 

Alar Cartilages (lower lateral cartilages).—Each of these 
cartilages is curved so as to correspond with the walls of the nostri 
to which it forms a kind of rim. The inner portion is loosely con 
nected with the same part of the opposite cartilage, to form th 
columna. It is eee and thickened at the point of the nose, te 
constitute the lobe, and on the side makes a curve correspondi 
with that of the ala. This curve is prolonged backwards and down: 
wards in the direction of the posterior border of the ala by three o 
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four small cartilaginous plates (sesamoid cartilages), which are 
appendages of the alar cartilage. 

The whole of the cartilages are connected with each other, and to 
the bones, by perichon- 
drium, which, from its Fic. 350. — The 


membranous structure, 
permits of the freedom 
of motion existing be- 
tween them. 

The lower margin and 
back part of the ala of 
the nose is devoid of 
cartilage, and is com- 
posed of areolar and 
elastic tissue to which 
the skin is closely ad- 
herent ; it resembles the 
lobule of the ear. 

5. The mucous mem- 
brane, lining the inte- 
rior of the nose, is con- 

‘tinuous with the skin 
externally, and with the 


cartilages and 
bones of the 
nose viewed 
from the side. 
1. Nasal bone. 
2. Nasal pro- 
cess of the 
superior max- 
illary bone. 
3. Cartilage of 
the septum. 
4. Lateral car- 
tilage. 5, 5. 
Alar _ carti- 
lage. 6. Inner 
portion of the 
alarcartilage. 
7. Sesamoid 
cartilages. 8. 
Areolar _ tis- 
sue of the ala 
nasi. g. Aper- 
ture of the 
nostril, 


pituitary membrane of the nasal fossee within. Around the en- 
trance of the nostrils it is provided with the vibrisse. 

6. Vessels and Nerves.—The arteries of the nose are—the lateral 
nasal from the facial, the artery of the septum from the superior’ 
coronary, the nasal branch of the ophthalmic and the infra-orbital. 

Its nerves are—the facial, infra-orbital, infra-trochlear, and nasal 

branch of the ophthalmic. 


NASAL FOSS. 


To obtain a good view of the nasal fosse, the face must be divided 
through the nose by a vertical incision, a little to one side of the 

middle line. 

The nasal fosse are two irregular, compressed cavities, extending 
backwards from the nose to the pharynx. They are bounded supe- 
riorly by the lateral cartilages of the nose, and by the nasal bones, 
ethmoid, and sphenoid ; znferiorly by the hard palate ; and, in the 
middie line, they are separated by a bony and cartilaginous septum. 
A plan of the boundaries of the nasal fossee will be found at p. 129. 
ay bn the outer wall of each fossa, in the dried skull, are three pro- 
jecting processes, termed spongy bones. The two superior belong to 
Bho ethmoid, the inferior is a separate bone. In the fresh fosse 
these are covered with mucous membrane, and serve to increase the 
surface of that membrane by their prominence and convoluted form, 
the space intervening between the superior and middle spongy bone 
s the superior meatus ; the space between the middle and inferior, 
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the middle meatus ; and that between the inferior and the floor of 
the fossa, the inferior meatus. 

The openings into these spaces have been described along with the 
bones of the skull, p. 129. It should, however, be noted that two 
of the openings there mentioned, namely, the spheno-palatine and 
anterior palatine foramina, are not seen in the recent state, being 
covered by the mucous membrane. In the position of the anterior 
palatine canal there is, not unfrequently, a small ceecal tube, the 
remains of a structure present in the man during embryonic life, 
and called the organ of Jacobson. This organ is present in mammals 
generally in adult life, and appears as a double tube in the nasal 
septum, supported by a plate of cartilage, the cartilage of Jacobson. 

The mucous membrane of the nasal fosse is called pituitary, or 
Schneiderian ; the former name being derived from the nature of 

WHT its secretion, the latter from Schneider, 
who was the first to show that the 
secretion of the nose proceeded from 
the mucous membrane, and not from 
the brain, as was previously imagined. 
It is closely adherent to the periosteum, 
constituting what is called a_fibro- 
mucous membrane, and is continuous 
with the general gastro - pulmonary 
mucous membrane. From the nasal 
fossee it may be traced through the 
: = = openings in the meatuses, into the 
Fic. aac A. pertiae of re  anpten sphenoidal and ethmoidal cells ; into 

Ap MS ciaareh pave of the the frontal sinuses ; into the antrum 

epithelium. 2 Nucleus. 3. maxillare; through the nasal duct to 

Deeper part, containing olfactory the surface of the eye, where it is con- 

cells and filaments, 4. Connec- |. ‘ ads A | 

tive tissue. s, 5. Mucous glands, tinuous with the conjunctiva; along — 

6, 6. Nerve twigs giving off ter- the Eustachian tubes into the tym- 

eines wasters panum and mastoid cells, to which it 
forms the lining membrane ; and through the posterior nares into — 
the pharynx and mouth, and thence through the lungs and alimen-— 
tary canal. Bigelow has pointed out that the mucous membrane — 
covering the middle and inferior turbinated bones contains a true — 
cavernous structure, similar to that of the corpus cavernosum penis. — 
The cavernous spaces are irregular in shape and variable in size ; 
they approach quite near to the surface of the mucous membrane 
and the bone, and they communicate freely with each other. 

The surface of the membrane is furnished with laminated squa- 
mous epithelium near the aperture of the nares, and with ciliated 
columnar epithelium in the respiratory tract ; in the latter it is also 
furnished with mucous glands, which are especially numerous on 
the septum at its posterior part. The mucous membrane which 
covers the upper and middle turbinated bones and the upper part 
of the septum (the olfactory tract) is of a darker colour, softer and 
more pulpy, its epithelium is columnar and non-ciliated, and the 
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<a processes are prolonged at their deep extremities into 
threads which appear to join the connective tissue corpuscles. It 
also contains numerous glands, 
but these are more simple than 
the glands of the respiratory 
tract. Mingled with the cells of 
the columnar epithelium are cer- 
tain peculiar rod-like bodies, each 
of which is connected with or 
grows out from a nucleated cell 
peuaaory cell), while from the 
eeper surface of the same cell 
proceeds a fine thread, which is 
supposed to be continuous with 
a filament of the olfactory nerve. 
They bear a striking resemblance 
to the retinal rods and cones. 
Vessels and Nerves, — The 
arteries of the nasal fossee are the 
anterior and posterior ethmoidal, 
from the ophthalmic ; and spheno- 
, palatine and pterygo-palatine from 
the internal faery. 
The nerves are — olfactory, 
spheno-palatine and naso-palatine gir eee = and ante 7 ter- 
| ftom Meckel’s ganglion, and nasal misstions. a. Oltctory, ols fom 
_ branch of the ophthalmic. olfactory nerve from dog. 1. Epithelial 
The filaments of the olfactory cells, extending deeply into ramified 
: q C processes, 2. Olfactory cells. 3. The 
nerves differ from those of the cere- — pod-like processes of olfactory cells. 4. 
bral and spinal nerves generally, Their ciliated extremities. 5. Their 
in being devoid of the medullary ¢@n*#! filaments. 
sheath ; they form a fine anastomotic network, and probably ter- 
minate in the olfactory cells above described. In the frog the olfac- 
tory fibres have been observed breaking up into a bundle of fine, 
pale, varicose fibrils which perforate the mucous membrane, and 
_ each of these appears then to join an olfactory cell (Schultze and 
_ Kolliker). 


ORGAN OF VISION. 


_ _The organ of vision consists of the two eyes and their connections 
_ with the brain. 

q The eyes are situated in the orbital fossa, on each side of the 
_ upper part of the face ; they are freely movable in consequence of 
_ being surrounded by fat and contained in a smooth fibrous capsule 
(capsule of Tenon), and have numerous muscles to perform their 
movements. They are protected from external violence by being 
situated in cavities with osseous walls, and have in front both 


ee 
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cleansing and protective apparatus against the intrusion of foreign 
bodies. The fossee in which the eyes are situated have their axes 
directed outwards, but the eyes themselves are directed much more 
forwards, varying, however, in their direction with the distance or 
nearness of the object looked at, their axes being parallel in looking 
at distant objects, but converging slightly when near objects are 
viewed. The optic nerves follow the direction of the orbits, and 
therefore enter the eyeballs on their nasal side. 

We shall iff the first place give a short account of those structures 
which, although not essential to vision, are provided for the protec- 
tion of the anterior part of the eye. 

These appendages of the eye (twtamina ocul’) are—the eyebrows, 
eyelids, eyelashes, conjunctiva, caruncula lachrymalis, and lachrymal 
apparatus. 


APPENDAGES OF THE EYE. 


The eyebrows (supercilia) are two prominent arches of integu- 
ment which overlie the superciliary ridges of the frontal bone. 


Fic. 353.—Appendages of the eye. 1.. Supe- 
rior tarsal plate. 2 Lower border of 
the plate on which are seen the open- 
ings of the Meibomian glands, 3, In- 
ferior tarsal plate; along the upper 
border of this plate the openings of 
the Meibomian glands are likewise seen. 
4. Lacbrymal gland, its superior or or- 
bital portion. 5. Inferior or palpebral 
portion, 6, Lachrymal ducts. 7. Plica 
semilunaris. 8. Caruncula lachrymalis. 
. Puncta lachrymalia. 10. Superior 
fastirgenal canaliculus, 11. Inferior lach- 
rymal canaliculus, 12. Lachrymal sac, 
14. Dilatation of the nasal duct, where 
it opens into the inferior meatus of the 
nose. 15. Nasal duct. 


They are covered with short, stiff hairs directed obliquely upwards 
and outwards, and are connected beneath with the orbicularis pal- 
pebrarum, occipito-frontalis, and corrugator supercilii muscles, by 
which they are moved. They serve to shade the eyes from too vivid | 
light, to protect them from the entrance of dust from above, and to 
earry the moisture from the forehead on to the temple and lateral 
parts of the face, and so prevent its entering the eyes. — 

The eyelids (palpebre) are two movable folds, which serve by 
their closure to protect the anterior part of the eye from injury, or 
to exclude the light, as during sleep. When open they have an 
elliptical fissure between them (rima palpebrarum), and it is wpon 
the size of this that the apparent size of the eye depends. The 
angles of junction of the two lids are called canthi. The outer 
canthus is acute, so that but a small space is left between the lids ; 
the inner canthus is prolonged for a short distance towards the 
nose, and a triangular space called lacus lachrymalis is left between 
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the lids in this situation. At the commencement of this space, 
upon the edge of each of the lids, is a small angular projection, the 
lachrymal papilla; and at the apex of each papilla is a small 
orifice, punctum lachrymale, the commencement of the lachrymal 
canaliculus. 

The eyelids have entering into their structure, integument, orbi- 
cularis palpebrarum muscle, tarsal plates, palpebral ligament, Mei- 
bomian glands, and conjunctiva. 

The areolar tissue of the skin of the eyelids is remarkable for its 
looseness, and the absence of adipose substance ; it is particularly 
liable to serous infiltration. 

The fibres of the orbicularis are for the most part thin and pale, 
but a thicker band of fibres has been found internal to the eye- 
lashes, constituting the ciliary muscle of Riolan. 

The tarsal plates are two thin plates of dense connective 
tissue, about an inch in length, which give form and support to the 
eyelids. The wpper plate is of a semilunar form, thicker in the 
middle than at its extremities ; its lower border is broad and flat, its 
upper thin, and gives attachment to the levator palpebre muscle 
and the palpebral ligament. The lower plate, narrower than the 

upper, is situated in the substance of the lower lid. Its upper 
border is flat, and corresponds with the flat edge of the upper plate ; 
_ the lower border is attached to the palpebral ligament. 

Near the inner canthus, the tarsal plates terminate at the 
commencement of the lacus lachrymalis, and are attached to the 
margin of the orbit by the tendo oculi. At their outer extremity 
they terminate at a short distance from the canthus, and are 
retained in position by a fibrous band which is part of the palpebral 
ligament, and is called the external tarsal ligament. 

The palpebral ligament (broad tarsal ligament) is a fibrous mem- 
brane which is firmly attached to the periosteum around the margin 
of the orbit, and to the internal free edges of the tarsal plates. 
It is thick and dense for the outer half of the orbit, but becomes 
thin to its inner 
side. Its use 


is to retain the 4 AN aN NR 
tarsal plates in fj Saat 
their place, and te 
give support to (774% 
the lids. « Fn 
The Meibo- / / (ort 
mian glands \4ik\3% 
are embedded Maia nee 


Fic. 354.—Meibomian 
glands, as seen upon 
the inner side of the 
eyelids. x. Upper 
lid. 2. Lower lid. 

. 3, 3. Conjunctiva. 
4. Apertures of the 
Meibomian glands, 
forming a row along 
the free border of 
each eyelid. 5, s. 
Papille lachry- 
males. 6, 6. Puncta 


‘in grooves on lachrymalia. 7. 
ey. ¥ Apertures of the 
4 the under su1 efferent ducts of the 
face of each tar- lachrymal gland. 


sal plate, and 
_are distinctlyfseen on examining the inner aspect of the lids. They 
q have the appearance of parallel strings of pearls, about thirty in 


wa 
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number in the upper plate, and somewhat fewer in the lower ; they 
open by minute foramina on the edges of the lids. They correspond 
in length with the 
j2 breadth of the plate, 
4} and are consequently 
longer in the 5 
than in the lower lid. 
Each gland consists of 
a single lengthened 
follicle or tube, into 
which a number of 
small clusters of glan- 
; dular vesicles open ; 
the latter are so 
numerous as almost 
to conceal the tube by 
which the secretion is 
poured out on the 
edges of the lids. 
Occasionally an arch 
is formed between two 
of the follicles, pro- 
ducing a graceful ap- 
pearance. The tubes 
are lined by astratified 
epithelium, and the 
gland vesicles by cubi- 
cal cells ; the lumen of 
the gland is usually 
filled wp with the fatty 
secretion and partly 
disintegrated  epithe- 
lial cells, 

The edges of the 
eyelids are furnished 
with strong, short, 
curved hairs, called 
eyelashes (cilia), ar- 
ranged in two to four. 
rows ; those of the 

g L upper lid curving up- 

Fic. 355.—Vertical antero-posterior section of upper wards, and those of 
eyelid. a. Skin. 6. Orbicularis palpebrarum. the lower downwards, 
b’, Ciliary muscle of Riolan, c. Levator palpebre. go ag not to interlace © 


d, Conjunctiva. ¢. Meibomian gland, with (/) its ~~. ‘. 
duct. g. Gland of Moll. h. Byelashes. i, i, Hair With each other in 


follicles containing hairs. j, j. Sweat glands. the closure of the lids, 
k. Racemose glands of conjunctiva. and prove an impedi- 
ment to the opening of the eyes. Near the point of emergence of 
the eyelashes are the openings of the glands of Moll, arranged in 
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several rows ; the glands themselves are situated near the roots of 
the hairs, and between the fibres of the mass of the orbicularis 
and the ciliary muscle of Riolan. In structure they resemble sweat 
se being composed of a bent tube, lined with cubical epithelial 
cells. 

The conjunctiva is the mucous membrane of the eye. It covers 
the whole of its anterior surface, and is reflected on the lids so as to 
form their internal layer. It is continuous with the general gastro- 
pulmonary mucous membrane, and sympathises in its affections, as 
may be observed in various diseases. From the surface of the eye 
it may be traced through the lachrymal ducts into the lachrymal 
gland, along the edges of the lids it is continuous with the mucous 
lining of the Meibomian glands, and at the inner angle of the eye 
it may be followed through the lachrymal canaliculi into the lach- 
rymal sac, and thence downwards through the nasal duct into 
the inferior meatus of the nose. Where it covers the cornea the 
conjunctiva is thin, transparent, and inseparable from the corneal 
substance ; it consists of stratified epithelial cells alone. In the 
conjunctiva at the circumference of the cornea a plexus of vessels 
is found, but this never extends entirely across the latter. The 
conjunctiva over the sclerotic is also thin and transparent, but is 
loosely applied and glides freely over the surface of the eyeball ; 
it is freely supplied with blood by an irregularly disposed plexus 
of vessels. These vessels are readily distinguished from those of 
the sub-conjunctival tissue, as the latter radiate in nearly straight 
lines from the circumference of the cornea, and do not glide over 
the surface of the sclerotic on pressure. The sclerotic conjunc- 
tiva consists of stratified epithelium supported by a sub-epithelial 
layer, composed of white fibrous and elastic tissue, in the meshes of 
which numerous lymph corpuscles are seen. 

The palpebral conjunctiva is thick, opaque, and red ; it presents 
papille on its surface, and very closely resembles ordinary mucous 
membrane in structure, but the papille are limited to the part 
below the level of the tarsal plate. It consists of a stratified epi- 
thelium, supported by an elastic submucous tissue ; in the latter, 
numerous simple follicles are found, and near the reflected portion, 
certain racemose glands, similar in structure to the lachrymal gland. 
Bruch has described masses of lymphoid tissue as occupying the 
conjunctiva of the fornix conjunctive, and Henle has named these 
masses trachoma glands ; it appears doubtful, however, if they are 
present in normal conditions of the conjunctiva. 

Between the eyelids and ball of the eye the conjunctiva forms an 

. ry . . 
upper and lower fold, which are called the superior and inferior 
palpebral folds (retro-tarsal folds), the upper being the larger ; they 
are now frequently spoken of as the upper and lower fornix con- 
junctive. 

The caruncula lachrymalis is the small reddish body which 
occupies the lacus lachrymalis at the inner canthus of the eye. In 
health it presents a bright pink tint ; in sickness it loses its colour 
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and becomes pale. It is studded with fine hairs, and consists of 
a dozen racemose sebaceous glands, with some few fat cells inter- 
mingled, a few fibres of unstriped muscle, and a covering of mucous 
membrane. 

Immediately to the outer side of the caruncula is a slight dupli- 
cature of the conjunctiva, called plica semilunaris ; it is simply a 
fold of conjunctiva, and is the rudiment of the third lid or mem- 
brane nictitans of birds. 

Vessels and Nerves.—The eyelids and other appendages of the 
eye are supplied with blood by the nasal, palpebral, and lachrymal 
branches of the ophthalmic, and the angular branch of the facial 
artery. The nerves are derived from the facial and fifth nerves. 


LACHRYMAL APPARATUS. 


The lachrymal apparatus consists of the lachrymal gland with its : 
excretory ducts ; the puncta lachrymalia and lachrymal canaliculi ; 
the lachrymal sac and nasal duct. 

The lachrymal gland is situated at the upper end and outer part 
of the orbit, in a depression of the orbital plate of the frontal bone, 
with the periosteum of which bone it is connected by fibrous bands ; 
by its under surface it is in relation with the globe of the eye, and 
the superior and external rectus muscles. It is oval in shape, about 
three-quarters of an inch long, convex on its upper and concave on 
its under surface. The anterior portion is frequently separated from 
the rest by a slight depression, and is then described as the palpebral 
portion (accessory gland of Rosenmiiller) ; it is situated in the upper - 
eyelid, and extends downwards to the superior margin of the tarsal 
cartilage. The gland ¢onsists of a number of aggregated racemose 
glands similar in structure to the salivary and mucous guns The 
secretion is conveyed away by from eight to twelve small ducts which 
run for a short distance beneath the conjunctiva, and open on its 
surface by separate orifices, about a twentieth of an inch apart, the 
greater number in the fold above the outer canthus, and two of 
them in the fold below. 

The lachrymal canaliculi commence at the minute open j 
puncta lachrymalia, seen on the lachrymal papille of the lids at the 
outer extremity of the lacus lachrymalis, and proceed inwards to the 
lachrymal sac, where they terminate beneath a valvular semilunar 
fold of mucous membrane (valve of Huschke). The superior duct 
is the narrower and longer of the two ; it at first ascends and then 
suddenly turns inwards towards the sac, forming an abrupt angle. 
The inferior duct forms the same kind of angle by descending at 
first and then turning abruptly inwards. Loth canals are dilated 
where they are bent. A valve-like projection (valve of Foltz) has 
been described as projecting from the side into the interior of the 
vertical portion of each canaliculus near the punctum lachrymale ; 
it seems to be sufficient to close the tube completely when it is 
flattened by the orbicularis and tensor tarsi muscles. It no doubt 
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prevents the tears being driven back when such pressure is applied, 
as in winking ; and as a consequence they are then driven forward 
into the lachrymal sac. The two fasciculi of the tensor tarsi muscle 
are inserted into the canaliculi, and serve to draw them inwards and 
compress them. 

The lachrymal sac is the dilated upper extremity of the nasal 
duct. It is lodged in the groove of the lachrymal bone, and is often 
distinguished internally from the nasal duct by a semilunar or cir- 
cular valve. The sae consists of mucous membrane, but is covered 
in and retained in place by a fibrous expansion, derived from the 
tendon of the orbicularis, which is inserted into the ridge on the 
lachrymal bone ; it is also covered by the tensor tarsi muscle, which 
arises from the same ridge, and when in action makes pressure on 
the lachrymal sac. 

The nasal duct is a short canal, about three-quarters of an inch 
in length, directed downwards, backwards, and a little outwards to 
the inferior meatus of the nose, into which it opens. It is lined by 
mucous membrane, which is continuous with the conjunctiva above, 
and with the pituitary membrane of the nose below ; it frequently 
forms an imperfect valve (valve of Hasner) at the lower opening of 
the duct. 

The mucous membrane of the canaliculi is covered by a stratified 
sealy epithelium, and that of the lachrymal sac and nasal duct by 
columnar ciliated cells. 

Vessels and Nerves.—The lachrymal gland is supplied with 
blood by the lachrymal branch of the ophthalmic artery, with nerves 
by the lachrymal branch of the ophthalmic, and the orbital branch 
of the superior maxillary. 


GLOBE OF THE EYE. 


The globe or ball of the eye is irregularly spheroidal in form, 
having the segment of a smaller sphere (the cornea) projecting from 
it anteriorly, and being slightly flattened behind. Its transverse 
diameter is about 24 mm., the horizontal 23.5 mm., and the vertical 
23.1mm. Around the eyeball is a layer of fascia which separates 
it from the fat of the orbit, and enables it to move smoothly ; this 
is the so-called tunica vaginalis ocult, or capsule of Tenon; it is 
pierced by the tendons of the straight and oblique muscles, and is 
connected with the sclerotic by means of delicate fibrous threads. 

The globe of the eye is composed of a strong external fibrous 
coat, called the sclerotic, with its clear anterior portion, the cornea ; 
a middle vascular and pigmentary covering, the choroid, which is 
also continued forwards to form a partition, the iris ; and an internal 
nervous tunic, the retina. It encloses certain refracting media, for 
the purpose of bringing rays of light to a focus on the retina ; these 
are the vitreous and aqueous humour, and the crystalline lens, 

ExTERNAL Tunic.—Sclerotic.—The sclerotic (7xAnpds, hard) forms 
the outer covering of the posterior four-fifths of the globe of the 
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eye. It is continuous posteriorly with the outer sheath of the optic 
nerve derived from the dura mater, and is pierced by the ciliary 
nerves and arteries. Anteriorly its fibres are continuous with the 
transparent ones of the cornea, It is thickest behind, but is 
strengthened in front by an expansion of the recti tendons, forming 
the tunica albuginea ; this is covered for the greater part of its 
extent by the conjunctiva, and by reason of its brilliant whiteness 
zives occasion to the common expression, “the white of the eye.” 
n structure the sclerotic is found to consist of white fibrous tissue, 
with some few elastic fibres and a great number of stellar nucleated 
cells ; the fibres are arranged in bundles which run both longitudi- 
nally and transversely, the superficial layers being chiefly longitu- 
dinal. The inner surface of the sclerotic is in contact with the 
choroid, and is connected to it by means of numerous threads of 


Fic. 356.—General diagram 
of the eye. 1. Cornea. 
zr’. Corneal conjunctiva. 
2. Sclerotic. 2’. Outer 
sheath of the optic nerve, 
which is seen to be con- 
tinuous with the sclerotic. 
3. Vascular layers of the 
choroid. 3’. Pigmentary 
layer. 4. Radiating por- 
tion of the ciliary muscle. 
4’. Cut fibres of circular 
portion, or muscle of Miil- 
ler. 5,5. Ciliary processes. 
6. Posterior chamber of 
the aqueous humour. 7,7. 
Iris. 8. Optic nerve. 8’. 
Optic cumulus. 8". Yel- 
low spot. 9. Ora serrata. 
to. Canal of Hannover. 
11. Anterior chamber 
of the aqueous humour. 
12. Crystalline lens. 13. 

Chamber of the vitreous humour, 14. Canal of Schlemm. 7. Nervous layers of 

the retina. 7’. Bacillary and molecular layers of the retina. 


fibrous tissue and by small vessels ; these being tinged with the 
vigmentary matter of the choroid have a brown appearance, and 
hanns the term lamina fusca is applied. The lamina fusca is lined 
by a layer of endothelial cells and forms the outer wall of the peri- 
choroidal lymph space. At the entrance of the optic nerve a thin 
cribriform lamella, lamina cribrosa,* takes the place of the sclerotic ; 
it is pierced by a number of minute openings for the passage of the 
nervous filaments, and in the centre by a larger opening called 
porus opticus, for the entrance to the eyeball of the arteria cen- 
tralis retina. 

The cornea (corneus, horny) is the transparent prominent layer 
which constitutes the anterior fifth of the globe of the eye. When 


* The lamina cribrosa is generally described as the continuation of the sclerotic, 
but it seems more probable (as Dr, T. Reid suggests) that it is continuous with the 
choroid ; indeed, in an inflamed eyeball the fibres of the lamina have been distinctly 
traced into the choroid, 
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examined from the exterior, its vertical diameter is seen to be about 
one-sixteenth shorter than its transverse, in consequence of the over- 
lapping above and below of the margin of the sclerotic ; on the in- 
terior its outline is circular. It is continuous with the sclerotic, 
and is connected with the iris, choroid, and ciliary processes. The 
thickness of the cornea is about one millimetre ; it is generally the 
same throughout, except at the periphery, where it becomes a little 
thinner. 

Structure.——The cornea is divisible into four layers ; these are, 
1. Conjunctival epithelium ; 2. Anterior limiting layer ; 3. Cornea 
propria ; and 4. Membrane of Descemet or Demours. 

The first of these has been already described. The anterior 
limiting layer (anterior elastic lamina of Bowman) is a transparent 
and apparently structureless layer, having an average thickness of 
from 5/55 to qsbp of an inch ; it is devoid of lamin and corneal 
corpuscles, but otherwise is indistinguishable from the next layer, 
prith which it is connected by tine threads running into the sub- 
stance of the latter. The cornea propria forms the bulk of the 
cornea. It consists of numerous layers of delicate transparent 
fibres, continuous externally with those of the opaque sclerotic ; 
the fibres are collected into bundles, separated fcc each other 
by a ground substance similar to that in other connective tissues. 
Between the strata nucleated cells are found, which freely anasto- 
mose with each other, and appear to be stellate in sections made 
parallel to the surface of the cornea. The cells lie in spaces in 
the ground substance, which correspond_to irae’ 
them accurately in size and shape. The iy a aaa 
spaces can be easily made out by painting 
the tissue with nitrate of silver ; they are geek 
generally held to be lymph channels. The 
membrane of Descemet or Demours forms 
the posterior layer of the cornea, and lines 
the chamber of the aqueous humour ; it con- 
sists of an elastic and an epithelial layer. 


Bowman) is about -oo6 mm. in thickness ; 
it is highly elastic, and when partially de- 
tached tends to curl up. The epithelium 
consists of a single layer of irregularly 


membrane of Descemet breaks up into 
threads, some of which are continued on to = 


the iris to form the ligamentum pectina- 


tum, others terminate in the inner wall of He a a eee ee 
the canal of Schlemm, and some few are tion of the cornea of an 
connected with the ciliary muscle. The pro- pope a the layers 
cesses which pass to the iris are covered bya * eh 4 Come: 
single layer of cells of the same kind as those lining the membrane 


of Descemet, but, as the cells do not pass over the intervals between 
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the strands, small apertures are left, called the spaces of Fontana, 
through which the anterior chamber communicates with the cana 
of Schlemm. 

MIDDLE TUNIC.—The second or middle tunic of the eyeball is 
formed by the choroid, ciliary muscle, and iris, the ciliary processes 
being appendages developed from its inner surface. 

The choroid (xépwoy eidos, like the ‘chorion, that is to say, “ vas- 
cular”) is of a rich chocolate-brown colour on its external surface, 
and of a darker tint within. It is connected to the sclerotic by means 
of the fine areolar tissue called lamina fusca, by vessels and nerves. 
Internally, it is in simple contact with the retina. It is pierced 
posteriorly for the passage of the optic nerve, and is connected ante- 
riorly with the iris, ciliary processes, and the line of junction of the 
cornea and sclerotic. 

The choroid is composed of three layers. The external layer 
is composed of fine elastic fibres arranged in lamelle, and lined 


Fic. 358.— Dissection of the 
eyeball, showing its second 
tunic, and the mode of dis- 
tribution of the ven vorti- 
cose of the choroid. 1. Part 
of the sclerotic coat. 2. Optic 
nerve. 3, 3. Choroid coat. 4. 
Ciliary ligament. 5. Iris. 6, 6. 
Venee vorticose. 7, 7. Trunks 
of the venze vorticose at the 
point where they have pierced 
the sclerotic. 8, 8. Posterior 
ciliary veins, which enter the 
eyeball in company with the 
posterior ciliary arteries, by 
piercing the sclerotic at 9. 
10. One of the long ciliary 
nerves, accompanied by along 
ciliary vein. 


with endothelium ; it forms lymph spaces, which are connected with 
the cavity of Tenon’s capsule. This layer is called the lamina 
supra-choroidea. The middle or venous layer consists principally 


of veins, the smaller branches of which are arranged in whorls (vasa 


vorticosa) round the chief trunks, four or five in number. Between 
the meshes of the veins are stellate pigmentary cells, which are con- 
nected together so as to form a fine web. The inner or arterial 
layer of the choroid or chorio-capillaris (¢wnica Ruwyschiana) is 
formed principally of the ramifications of minute arteries, which 
form a complete network with very fine meshes. It is reflected 
inwards so as to form the ciliary processes. 


A structureless transparent membrane (membrane of Bruch) has 


been described as lying between the chorio-capillaris and the pig- 
mentary layer of the retina. 

At the junction of the sclerotic and cornea with the choroid and 
iris, a small venous canal is found, called the canal of Schlemm 
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(sinus circularis iridis) ; it communicates with the venous trunks of 
the choroid, and by the spaces of Fontana with the anterior chamber 
of the aqueous. This canal seems to be more constant in the lower 
animals than in man, and has been observed to be very large in the 
negro ; its place is frequently taken by several small veins. 

he iris (cris, a rainbow) is so named from its variety of colours in 
different individuals ; it consists of muscular and fibrous tissue with 
pigmentary cells, the latter 
being interspersed through- 
out the tissues, as well as 
forming a distinct posterior 
layer. The colour of the iris 
depends on the quantity and 
arrangement of the pigment 
cells; when the cells are in 
small quantity they are 
chiefly confined to the poste- 
rior layers, and the iris as 
seen from the front has a 
blue colour ; but when in 
greater quantity, they are 
also dispersed through the 
tissues, and a grey or brown 
colour is the result. By its 


outer edge the iris is con- 
nected with the choroid and 
sclerotic ; by its inner it 
forms the boundary of a 
circular opening called the 
upil; its anterior surface 


Fic. 359.—Anterior segment of a transverse 
section of the globe of the eye, seen from 
within. 1. Divided edge of the three tunics : 
sclerotic, choroid (the dark layer), and retina, 
2. Pupil. 3. Iris, the surface presented to 
view in this section being the uvea. 4. 
Ciliary processes. 5. The scalloped anterior 
border of the retina. 


ooks towards the cornea and 
is free ; its posterior, looking towards the ciliary processes and lens, 
is in contact with them throughout greater part of its extent. The 
stroma of the iris consists of fibres of connective tissue intermixed 
with cells, the former being arranged radially towards the pupil and 
circularly near the outer margin. The cells are very numerous, and 
for the most part much branched ; many of them contain pigment, 
both in the body of the cell and in the processes. 
_ The muscular tissue is of the unstriped variety. It consists of two 
sets of fibres, one of which is disposed circularly round the aper- 
ture of the pupil, so as to form a sphincter, the contraction of which 
will diminish the size of the opening; the other set is gathered 
into numerous bands which radiate from the pupillary margin to 
the circumference, and serve by their contraction to dilate the 
upil. 
4 The pigmentary layer, situated on the posterior surface of the 
iris, is of a deep purple tint, and hence has received the name of 
uvea (like a grape); it is continuous with the inner layer of the 
choroid. It consists of deeply pigmented polygonal cells, and is 
2R 
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nang thrown into folds or ridges when the pupil is moderately 
ilated. 

On its anterior surface the fibres of the iris have mingled with 
them some elastic fibres continuous with those of the membrane of 
Descemet, and are so arranged as to produce a festooned appearance. 
These festoons are very distinct in the eye of the ox and sheep ; 
they form the ligamentum pectinatum, The epithelial cells of 
the membrane of Descemet are continued over the anterior surface 
of the iris. 

The blood-vessels of the iris are numerous, and their outer coat 
is intimately connected with the fibrous stroma; the arteries are 
derived from the long and anterior ciliary arteries, and from the 
circulus iridis major of the ciliary processes. 

In the foetus a delicate vascular membrane closes in the pupil (mem- 
brana pupillaris) ; it disappears about the seventh or eighth month. 

The nerves come from the ciliary branches of the lenticular 
ganglion, and from the long ciliary branch of the nasal. After 

forming a plexus 
near the ciliary 
margin of the 
iris, they divide 
into twigs which 
are distributed to 
the muscular fibres 
and anterior sur- 
face. 

The ciliary pro- 
cesses are formed 
by the plication of 
the anterior part of 
the ciliary region 
of the choroid. 
They may be seen 


by removing the 
iris from its attach- 
ment tothe choroid, 
when a front view 
of the processes will 


Fic. 360.—Ophthalmoscopic view of the fundus of the eye. : 
A, Optic disc. 0, b. Choroidal ring. c¢, c. Retinal arteries, be obtained, or by 
d, d. Retinal veins. g. Arteria centralis retinz dividing. making a trans- 
h, Venous radicles uniting to formatrunk. 7. Inner side. . 

t. Outer side. J.?Physiological cup and lamina cribrosa. Verse section 


through the globe — 


of the eye, when they may be examined from behind, as in — 


Fig. 359. : ; ; 
They consist of about eighty triangular folds, about one-third 


of which are smaller than the rest, and are interspersed at irregular — 
intervals. The summits of the larger processes have upon them 
smaller, secondary processes, varying greatly in their number, size, 


in two ways, either . 
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and shape. They have much the same structure as the choroid, and 
are composed of a vascular network and an internal pigmentary layer. 
Their periphery is connected. with the ciliary muscle ; the central 
border is free, and nearly reaches the circumference of the lens ; the 
anterior surface is continuous with the uvea: the posterior surface 
receives the folds of the suspensory ligament of the lens. Each of 
the larger folds measures about ;4, of an inch in length, and jy of an 
inch in depth. 

The ciliary muscle (formerly described as the ciliary ligament) 
is situated internally to the canal of Schlemm. It forms a greyish- 
white ring round the anterior part of the choroid, and is found to 
consist of unstriped muscular tissue, the fibres of which are con- 
nected in front with the inner surface of the sclerotic, and the fibres 
of the membrane of Descemet ; they pass inwards and backwards, 
and are attached to the choroid opposite and beyond the ciliary pro- 
cesses. Besides these fibres there are others, situated more inter- 


Fig. 361r.—Section through the ciliary processes and periphery of the iris. a. 
Radiating fibres of the ciliary muscle. 6. Circular fibres or muscle of Miiller. - c. 
Circular fibres surrounded by radiating fibres. d. Circular fibres by themselves. 
e. Muscular fibres shown in their connection with the corneo-sclerotic junction. 
f. Iris. g. Uveal tract. h. Ligamentum pectinatum. : : 


nally, at the base of the ciliary processes; these are disposed cir- 
cularly, and constitute the circular muscle of Muller (sphincter 
ciliaris). The circular fibres are most developed in_hypermetropic 
eyes, and are very scanty or altogether absent in those which are 
myopic (Iwanoff). ai et? 

INTERNAL TUNIC.—This consists of the retina; with its con- 
tinuation forwards, called the pars ciliaris retine. 

The retina is the inner nervous tunic of the eye, and that on 
which the images of external objects are produced. — It is in contact 
by its external surface with the choroid, and by its internal surface 
with the hyaloid membrane of the vitreous humour. It is firmly 
attached to the back part of the eye by means of the retinal artery 
and fibres of the optic nerve which enter it, but is loosely applied 
to the inside of the choroid throughout the rest of its extent. 
‘It terminates anteriorly, a little behind the ciliary processes, in 
ai festooned edge, the ora serrata; but from this edge there are 
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continued forwards over the ciliary processes to the base of the 
iris, some peculiar, elongated, nucleated cells, constituting the pars 
ciliaris retine. 
In the fresh eye the retina is of a pale 
ink-colour, and is translucent, but it soon 
comes opaque and yellowish, ee 
when in contact with fluids. At the back 
part of the retina, nearly in the axis of the 
at) eye, is a spot of a golden-yellow colour— 
Wes 1a macula lutea (called by Soemmering limbus 
i luteus) ; it is elliptical in form, with a 
long diameter of about 74; of an inch, and 
short diameter 4 of an inch. In the 
middle of this is a depression, fovea centralis, where, the retina 
being thinned, the pigmentary matter of the choroid is seen through ; 
hence it has the appear- 
ance of being a fora- 
men, and was so de- 
scribed by Soemmering. 
This is the most sensi- 
tive spot of the retina, 
and being placed nearly 
in the axis of the eye, 
receives the image of 
that sat of an object 
to which the eye is 
directed, and of which 
the most vivid impres- 


Fie. 362.—Cells of the pars 
ciliaris retinze. 


Fic. 363.—Vertical section of the coats of the eye at 
the point of entrance of the optic nerve. d. Retina. 
e. Choroid. jf. Sclerotic. g. Outer sheath of the 
optic nerve. kh. Fibres of the optic nerve, i. Cen- 
tral artery of the retina. &. Its point of subdivision. 


sion is obtained. 
About 5 of an inch 
to the inner side of the 


macula is the entrance 


of the optic nerve. 
Here there is a slight elevation (colliculus nervi optici), with a 
cupped centre, perforated by the arteria centralis retin; the 
4 artery upon entering imme- 
diately breaking up into 
branches. This is the onl 
part of the retina from whi 
the power of vision is absent. 
The retina is thickest pos- 
teriorly, in the immediate 
vicinity of the optic nerve, 
where it has a thickness of 
yoo of an inch, but it thins 
as it passes forwards, and near the ora serrata measures only shy 
of an inch, 
Structure.—On the outer surface, the retina is formed by a single 
layer of hexagonal cells loaded with pigment, and constituting the 


i. Lamina cribrosa, 


Fic. 364.—Bacillary 
layer of the retina, 
seen from the outer 
surface, 1. In the 
yellow spot. 2. In 
the neighbourhood 
of the yellow spot. 
3. Near the ora ser- 
rata, 
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pigmentary layer, formerly described as forming part of the choroid 
coat. In some animals this is replaced by a layer of considerable 
extent and of metallic brilliance, called tapetum ; it appears to con- 
sist chiefly of connective tissue. The next layer 3 the retina 
(bacillary layer) was formerly called Jacob’s membrane, from its 
having been described by Dr. Jacob; it consists of a number of 
peculiar rod-like bodies, with which are mingled others with bulbous 
inner extremities, called cones. The relative proportion of rods 
and cones differs in different parts of the retina—thus, in the yellow 
spot the rods are absent, ae the cones are attenuated, elongated, 
and crowded ; in the neighbourhood of the ora serrata, on the other 
hand, the rods are the most numerous, and the cones are interspersed 
at considerable intervals (Fig. 364). 

The middle layers consist of several strata of corpuscles and mole- 
cules, which, upon minute examination, are found to be divisible 
into—(1) an outer stratum, consisting of oval corpuscles of small 
size, many of which are nucleated (outer granular layer) ; they have 
been divided into cone granules and rod granules, according as they 


Fig. 365.—Pigmentary cells of retina. a. Seen from the surface. b. Seen from the 
side. c. Relation of retinal rods to the pigment. 


are connected with one or other of the elements of the bacillary 
layer ; the former are larger than the latter, and are closely con- 
nected to the bases of the cones, while the rod granules are small, 
transversely striated, and distinct from the bases of the rods; (2) 
next to this a very narrow band of fine molecules (owter molecular 
layer) ; anc& (3) internal to this a layer of larger corpuscles, all of 
which seem to be nucleated (inner granular layer). 'The granules 
of the third layer are of two kinds, namely, (a) large cells with two 
processes or poles; and (8) pale-edged oval nuclei, which are less 
numerous, and clearly belong to the connective-tissue stroma. 

The inner layers of the retina consist in part of the expanded 
fibres of the optic nerve, and in part of superadded molecules and 
nerve cells. Immediately in contact with the inner granular layer 
above described is a stratum of fine molecules (inner molecular layer), 
and next to this one or two rows of multipolar nerve cells, while, 
most internally, the fibres of the optic nerve form a thin layer. 

These structures are supported by a network of connective tissue, 
which is condensed so as to form a limiting membrane on the inside 
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of the nerve fibres, and, externally, at the base of the bacillary layer. 
This stromal tissue also contains a large number of fibres which run 


iin 
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B vertically to the surface of the 
retina, and have been named the 
rods of Miiller. These appear 
to be connected externally with 
rods and cones ; some few have 
been observed to join the cells 
of the granular layers, and some 
have been traced into the inter- 
nal limiting membrane. It is 
supposed that these elements 
connect the rods and cones with 
the fibres of the optic nerve, 
being connected intermediately 
with the cells of the granular 
layers and the multipolar cells 
above described ; hitherto, how- 
ever, this complete chain has 
not been etittectorily demon- 
strated. : 

At the yellow spot the retina 
becomes very much thinned, and 
the layers of which it is com- 
posed are one by one suppressed, 
until in the centre of the spot 
only a crowded layer of attenu- 
ated cones, a few cells of the 
outer granular layer, and a few 
nerve cells arranged like pave- 
ment epithelium, remain. At 


— = — 


Fic. 366.—Diagraia of the structures com- 
posing the retina. A. The structures 
viewed in situ. B. Shows the supposed 


connection between the components of 
the several layers. 1. Bacillary layer 
(rods and cones). 2. Outer granular 
layer. 3. Outer molecular layer. 4. 
Inner granular layer. 5. Inner mole- 
cular layer. 6. Layer of nerve cells. 7. 
Layer of nerve fibres. a. Pigmentary 
layer. b. External limiting membrane. 
c. Connecting trabecule (rods of Miiller). 


the entrance of the optic nerve, 
on the other hand, the bacillary 
and granular layers are absent, 
and the layer of nerve cells exists 
only at the border of the colli- 
culus ; the nerve fibres are, how- 
ever, numerous, and form a very 


d. Internal limiting membrane. : 
thick layer. 
Vessels.—The arteries of the retina are chiefly derived from the 

arteria centralis retinee, which enters the eye in the centre of the 

optic nerve, and breaks up immediately into branches, ramifying 
for the most part in the inner or nervous layers of the retina, the 
outer layers being entirely devoid of blood-vessels. (The veins have 

a similar distribution, and terminate in the ophthalmic vein. The 

optic nerve and its termination, the optic disc, receive only a few 

very fine branches from the arteria centralis, being chiefly supplied 
by vessels running inside the sheath and derived from the short 
ciliary arteries. 


Se ae 
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The refracting media of the eye are the aqueous and vitreous 
humours, and the lens; but in conjunction with these we shall also 
describe the suspensory ligament and capsule of the lens. 

The aqueous humour fills up the space between the cornea and 
the capsule of the lens with its suspensory ligament ; it is a weakly 
albuminous fluid, with an alkaline reaction, and a specific gravity 
very little greater than that of water. The anterior chamber is the 
space intervening between the cornea in front, and the iris and pupil 
behind. The posterior chamber was formerly described as the space 
between the posterior surface of the iris and pupil in front, and the 
ciliary processes, suspensory ligament, and lens behind,-—but it is 
now known that the iris at the edge of the pupil is in absolute 


Fig. 367.—Section through yellow spot of the retina. a, Layer of modified cones. 


6. External limiting layer. c. Outer granular layer. d. Outer molecular layer. 
e. Inner granular layer. jf. Layer of nerve cells. g. Layer of nerve fibres, and in- 
ternal limiting layer. 


contact with the capsule of the lens, so that the term must be 
restricted to the triangular interval existing between the ciliary 
processes, suspensory ligament, and iris, at the attached margin o 


_ the latter. 


The vitreous humour forms the principal bulk of the globe of 
the eye, and supports the delicate retina internally. It is a trans- 
parent and highly albuminous substance, enclosed in a delicate homo- 
geneous membrane, the hyaloid membrane. Hannover supposed 


‘that septa of the hyaloid membrane also formed cavities for the con- 


tained fluid, but microscopic examination has shown that such is 
not the case in the adult, though there undoubtedly are fibres in the 
centre of the vitreous in the feetus. Scattered through its substance 
are a number of corpuscles of various shapes and sizes, many ex- 
hibiting amceboid movements, and near the periphery stellate and 
spindle-shaped cells have been described. The centre of the vitreous 
is traversed by a minute canal (canal of Stilling) extending from 
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the optic-nerve entrance to the back of the lens; it is filled with 
clear fluid. Anteriorly the hyaloid is connected with the posterior 
part of the capsule of the lens, while a thickened prolongation 
" of it forms the suspensory ligament of 

the lens. 

The erystalline lens is situated im- 
mediately behind the pupil, and sur- 
rounded by the ciliary processes, which 
nearly reach its margin. It is more 
convex on its posterior than its anterior 
surface, and is embedded in the anterior 
part of the vitreous humour, from which 
it is separated by the hyaloid membrane. 
It is invested by a peculiar transparent 
and elastic membrane, the capsule of the 
lens, which is thicker in front than be- 
hind, in consequence of the suspensory 
ligament joining it on that aspect. The 

_ capsule is connected with the lens in 
front by means of a single layer of 
Z “granular and nucleated polygonal 
PSza cells,” which, at its edge, become con- 
Fic. 368.—The crystalline lens, tinuous with the nucleated fibres of the 
tite a lens itself (Fig. 368). The lens is re- 
contained between the capsule tained in Its place by means of the 
and front of the lens. 3. Cap- SUSpensory ligament, to be presently 
sule of the lens. 4. Nuclear desgepjbed. 

aver Structure.—The lens consists of con- 
centric layers, of which the external are soft, the next firmer, and 
the central form a hardened nucleus. They are best demon- 
strated by boiling or by immersion in alcohol, when they are 
easily separated from each other. Another division of the lens 
takes place at the same time: it splits into three triangular seg- 
ments, having the sharp edge directed towards the centre, and 
the base towards the circumference. ‘Ihe concentric lamine are 
composed of minute hexagonal fibres, united with each other by 
means of irregularly serrated edges, the serrations of which accu- 
rately fit into each other. Some of the superficial fibres possess 
nuclei, which are usually arranged in regular zones, and are con- 
tinuous in series with the nuclei of the cells between the capsule 
and lens anteriorly (Babuchin). 

The suspensory ligament of the lens—Retzius (Zonule of 
Zinn, Zonula ciliaris)—is a firm, transparent membrane, passing 
from the fore-part of the circumference of the lens to join the hya- 
loid membrane nearly opposite the ora serrata. It is gathered 
up into numerous pleats which fit into the depressions between the 
ciliary processes, and when withdrawn carry with them some of the 
pigment which covers those processes, Structurally, it is found 
to consist of pale longitudinal parallel fibres, resembling those of 
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elastic tissue. These fibres spread out upon the margin of the lens, 
both on its anterior and posterior aspect ; it is, however, possible to 
inflate spaces between them, and this fact led to the description of 
a space round the margin of the lens under the name of canal of 
Petit (canal of Hannover). ; 


VESSELS AND NERVES OF THE GLOBE OF 
THE EYE. 


The vessels of the globe of the eye are the long, short, and anterior 
ciliary arteries, and the arteria centralis retine. 

The long ciliary arteries, two in number, pierce the posterior 
part of the sclerotic, and pass forwards on each side, between that 
membrane and the choroid, to the base of the ciliary processes, 
where each divides into two branches, which form an elaborate net- 
work in the substance of the ciliary processes and iris. The short 
ciliary arteries pierce the posterior part of the sclerotic coat, and 


. are distributed to the middle layer of the choroid membrane (chorio- 


capillaris). 

The anterior ciliary are branches of the muscular arteries ; they 
enter the eye just behind the junction of the cornea and sclerotic, 
and join the anastomotic circle of the iris. It is the congestion 
of these latter arteries, in iritis, that gives rise to the peculiar red 
zone round the circumference of the cornea. The distribution of 
the arteria centralis retinz has been already described. 

The nerves of the eyeball are—the optic, two ciliary nerves from 


the nasal branch of the ophthalmic, and the ciliary nerves from the 


ophthalmic ganglion. The optic nerve has an outer sheath con- 
tinuous with the sclerotic and derived from the dura mater, and an 
inner sheath which it receives from the arachnoid. Between these 
is the subvaginal space, continuous with the subdural space of the 
cranial cavity. 


ORGAN OF HEARING. 


The apparatus of hearing is composed of three parts : external ear, 


- middle ear or tympanum, and internal ear or labyrinth. 


EXTERNAL EAR. 
The external ear consists of two portions, the pinna or auricle 


and meatus; the former representing a kind of funnel which col- 
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lects the vibrations of the atmosphere producing sounds, and the 
latter a tube which conveys the vibrations to the tympanum. 

The PINNA presents a number of folds and hollows on its sur- 
face, which have different names assigned to them. Thus, the 
external folded margin is the helix (€\&, a fold). The elevation 
parallel with and in front of the helix, is the antihelix (dri, oppo- 
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site). The pointed process, projecting like a valve over the opening 
of the ear, from the face, is the tragus (€payos, a goat), probably 
from being sometimes covered with bristly hair like that of a goat ; 
and a tubercle opposite this is the antitragus. The lower depen- 
dent and fleshy portion of the pinna is the lobule. The space 
between the helix and antihelix is named the fossa of the helix 
(scaphoid or innominate fossa). Another depression at the upper 
extremity of the antihelix, produced by a bifurcation of that ridge, 
is the fossa of the antihelix (oval 
or triangular fossa); and the large 
central space, to which all the chan- 
nels converge, the concha, which 
opens directly into the meatus. 

The pinna is composed of integu- 
ment, fibro - cartilage, ligaments, and 
muscles, | 

The integument is thin, contains 
an abundance of sebaceous glands, — 
and is closely connected with the 
fibro-cartilage. 

The fibro-cartilage gives form to — 
the pinna, and is folded so as to 
produce the various convexities and 
grooves which have been described 
on its surface. The helix begins in 
the concha, and partially divides 
that cavity into two parts; on its 

—— anterior border, where it commences 

le 5b iternal Pee. h. pele. its curve upwards, is a tubercle or 
ch Antinetis. Jk, Pome of 6 spine, and a little above this a small 
tr. Tragus. at. Antitragus. m. Vertical fissure, the fissure of the 

[oka meatus. ¢. Concha. /. helix, The termination of the helix 

obule. > ‘ 

and antihelix forms a lengthened 
process, the processus caudatus, which is separated from the 
concha by an extensive fissure. On the anterior surface of the 
tragus is another fissure, the fissure of the tragus; and, in the 
lobule, the fibro-cartilage is wanting. The fibro-cartilage of the 
meatus is divided from the concha by several fissures (fissures of 
Santorini), and at the upper and anterior part of the cylinder is 
a considerable space, which is closed by muscular and ligament- 
ous fibres ; it is firmly attached at its termination to the processus 
auditorius. The fibro-cartilage of the pinna and meatus is of the 
yellow variety. 

The ligaments of the external ear are those which attach the 
pinna to the side of the head—viz., anterior, posterior, and ligament 
of the tragus ; and those of the fibro-cartilage, which serve to pre- 
serve its folds and connect the opposite margins of the fissures. ‘The 
latter are two in number, the ligament between the concha and 
processus caudatus, and the broad ligament which extends from the 
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upper margin of the fibro-cartilage of the tragus to the helix, and 


completes the meatus. 


The proper muscles of the pinna are the— 


Major helicis, 
Minor helicis, 
Tragicus, 


Antitragicus. 
Transversus auriculie, 
Obliquus auris. 


The major helicis is a narrow band of muscular fibres situated 
on the anterior border of the helix. It arises from the spine of the 
helix, and is inserted 
into the anterior border 
of that fold. 

The minor helicis is 
placed upon the anterior 
extremity (crus) of the 
helix, at its commence- 
ment in the fossa of the 
concha. 

The tragicus is a 
thin quadrilateral layer 
of muscular fibres, situ- 
ated on the tragus, and 
having a vertical direc- 
tion. 

The antitragicus 
arises from the antitra- 
gus, and is inserted into 
the posterior surface of 
the processus caudatus 
of the helix. 

The transversus 
auricule, partly ten- 
dinous and partly mus- 

cular, extends trans- 
versely from the con- 
_vexity of the concha to 
that of the helix, on the 
posterior surface of the 
_pinna. 
The obliquus auris 
(Tod) is a small band of ; 
fibres passing between the upper part of the convexity of the concha 
and the convexity immediately above it. 
- Dissection.—In the recent temporal bone the external auditory 
“meatus may be examined by cutting away with the saw the squamous 
portion of the bone in front of the fissure of Glaser, and then remov- 
‘ing with bone forceps the anterior wall of the meatus, excepting the 
‘Portion which supports the membrana tympani. 


Fic. 370.—The pinna and its muscles. 1, 1. Helix. 2. 
Crus helicis. 3. Spina helicis. 4. Processus caudatus 
helicis. 5. Antihelix. 6, 6. Crura antihelicis. 7. 
Fossa of the helix (scaphoid fossa). 8. Fossa of the 
antihelix (triangular fossa). 9. Concha. 1o. Tragus. 
11, Antitragus. 12. Incisura intertragica. 13, At- 
trahens auriculam. 14. Attollens auriculam. 15. 
Retrahens auriculam. 16. Major helicis muscle. 17. 
Minor helicis. 18. Tragicus. 1g. Antitragicus. 
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The MEATUS AUDITORIUS is a canal, partly cartilaginous and 
partly osseous, about an inch in length, which extends inwards and 
a little forwards from the concha to the tympanum. It is narrower 
in the middle than at 
each extremity, forms 
an oval cylinder, the 
long diameter being ver- 
tical, is directed a little 
forwards, and is slightly 
curved on _ itself, the 
concavity looking down- 
wards. In consequence 
of the obliquity of the 
membrana tympani, the 
floor of the canal is 
a little longer than its 
roof. 

The cartilaginous por- 
tion of the tube forms 
a little less than half 
the passage. The osseous 
portion is longer and 
slightly narrower than 
the cartilaginous. At 
its inner end is an 
oblique groove for the 


Fic. 371.—The pinna and its muscles, as seen from 
behind. 1, 1. Border of the helix. 2. Spine of the 
helix. 3. Convexity corresponding with the fossa 
of the helix. 4, 4. Convexity of the concha; the 
fissure between the numbers corresponds with the 
crus helicis. 5. Ponticulus conche. 6, 6. Cartilage 
of the meatus. 7. Aperture of the meatus. 8. 
Attrahensauriculam. 9g. Attollensauriculam. 10, 
Retrahens auriculam, 11. Transversus auriculee. 
rz. Obliquus auris. 


membrani tympani ; the’ 
groove is defective at 
the upper part, where | 
there is a small irregular 
excavation, the Rivinian 
recess. The skin of the 
meatus is very thin, 
especially towards the 
bottom of the passage ;— 


after maceration in water, the epithelial lining frequently comes 
away as a complete and very delicate pouch. Some stiff short 


hairs are also found in its interior, whic 
and prevent the ingress of insects and dust. 


stretch across the tube, | 
In the substance of its” 


lining membrane are a number of ceruminous glands, which secrete 


the wax of the ear. 


Vessels and Nerves.—The pinna is P 
t 


arteries ; by the anterior auricular from 


occipital artery. 


Its nerves are derived from the auriculo-temporal of the fifth, the 
posterior auricular of the facial, and the auricularis magnus of the 


cervical plexus. 


lentifully supplied with 
e temporal, by the poste-_ 
rior auricular from the external carotid, and by a branch from the 
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MIDDLE EAR OR TYMPANUM. 


Dissection.—In a fresh specimen in which the meatus has been 
displayed in the manner above described, it is only necessary to 
remove with bone forceps the roof of the tympanum, taking care to 

, avoid injuring the membrana tympani, chorda tympani nerve, and 
chain of small bones, 

The tympanum is an irregular cavity hollowed out in the base 
of the Syaie bone, and placed between the membrana tympani 
externally and the labyrinth within. It is narrow below and in 
front, and wider above and behind, and communicates behind with 
the mastoid cells, internally with the vestibule and scala tympani, 
and in front by means of the Eustachian tube with the pharynx. 


Fic. 372.—View of’the middle ear. 1. Eustachian tube. 2. Tensor tympani muscle. 
3. Promontory, with tympanic plexus of nerves. 4. Stapes, in fenestra ovalis. 5. 
Facial nerve in aqueduct of Fallopius. 6. Mastoid antrum. 7. Large diploetic 
mastoid cells. 8. Pyramid, with stapedius muscle escaping from its apex. 


It is described as having a roof (tegmen tympani) and a floor, 
the former consisting of a thin plate of bone separating the cavity 
from the middle fossa of the skull, and the latter being formed by 
the roof of the jugular fossa. The outer wall corresponds through- 
out greater part of its extent to the membrana tympani and the 
ring of bone surrounding it ; in front of the latter is the irregular 
slit called fissure of Glaser, which th passage to the anterior 
tympanic artery, and in infancy lodges the long process of the 
‘tnalleus (processus gracilis) ; at the inner extremity of this fissure is 
a small canal (canal of Huguier) which gives passage to the chorda 
tympani nerve. The inner wall separates the cavity of the tym- 
-panum from the internal ear ; it is rough and irregular, and is more 
extensive than the outer wall. It is marked at its upper part by a 
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ridge formed by the aqueeductus Fallopii ; beneath this is an oval 
opening, Feast ovalis, Which lodges the foot of the stapes ; next 
a rounded prominence due to the projection of the first turn of the 
cochlea, and called the promontory ; and below this, near the floor of 
the cavity, a circular opening, fenestra rotunda, which communicates 
with the scala tympani of the cochlea. At the back part of this wall, — 
behind the fenestra ovalis, is a conical projection named the pyramid ;— 
it contains the stapedius muscle, the tendon of which escapes through — 
a small opening near its summit. The posterior wall is irregular, and 
has several small openings which communicate with the mastoid 
cells. The anterior extremity is narrow, and has opening into it two 
canals separated by a lamella of bone (processus cochleariformis), the 
lower and larger being the commencement of the Eustachian tube, 
and the upper and smaller containing the tensor tympani muscle. 

The cavity of the tympanum is lined by mucous membrane con- 
tinuous with that of the Eustachian tube and pharynx: it covers 
the walls of the cavity including the membrana tympani, is reflected 
over the ossicles and chorda tympani nerve, and is continued into 
the mastoid cells to form their lining membrane. The epithelium 
is for the most part columnar and ciliated, but the roof, promon- 
tory, ossicles, and membrana tympani are covered by flattened 
non-ciliated cells. 

The membrana tympani is a thin and semi-transparent mem- 
brane of an oval shape, its long diameter being vertical. It is in- 
serted into a groove situated around the circumference of the meatus, 
near its termination, and is placed obliquely across the area of that 
tube, the direction of the obliquity being downwards and inwards. 
As seen from the outer surface it presents a depressed centre, or 
wmbo, corresponding to the line of its attachment to the handle of 
the malleus ; from this depression its fibres radiate, but run in curved 
lines, so as to cause the membrane to bulge outwards between the 
umbo and periphery. At the site of the Rivinian recess the mem- 
brane is thin and lax, and is formed by loose connective tissue ; it 
was. specially described by Shrapnell under the name of membrana 
flaccida (Shrapnell’s membrane). 

The membrana tympani is composed of three layers: external, or 
epithelial, continuous with the integument of the meatus ; middle, 
fibrous, the fibres of which, for the most part, radiate from the 
handle of the malleus, but are strengthened at the periphery by a 
strong band of circular fibres ; and internal, mucous, derived from 
the mucous lining of the tympanum. 

The tympanum contains three small bones, ossicula auditis— 
viz., the malleus, incus, and stapes. 

The malleus (hammer) consists of a head, neck, handle (manu- 
briwm), and two processes, long (processus gracilis), and short (processus 
brevis). 'The manubrium is connected with the membrana tympani 
by its whole length, extending below the central point of that mem- 
brane. The long process descends in the young child to the fissure 
of Glaser; in the adult it is in great measure converted into 
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ligamentous tissue ; hence it no longer deserves the title of pro- 
cessus gracilis, and Helmholtz proposes to call it processus Folianus. 
The short process is a conical elevation at the junction of the manu- 
brium with the rest of the bone ; into it is inserted the tendon of 
the tensor tympani. The articular surface consists of an oval de- 
pressed area, surrounded by prominent ridges ; the former corre- 


Fic. 373.—Profile view of left tympanic cavity, membrane and ossicles (E. A. Schifer), 
m. Head of the malleus, sp. Spur-like projection of lower border of articular 
surface. pr.br. Processus brevis. pr.gr. Processus gracilis. s.l.m. Suspensory 
ligament of malleus. l.e.m. External ligament. ¢.¢. Tensor tympani (cut). 7. 
Incus (long process). st. Stapes in fenestra ovalis. ¢.au.m. External meatus. p.R. 
Rivinian recess. m.t. Membrana tympani. uv. Umbo. d. Declivity at inner end 
of external meatus. i.au.m. Internal meatus. a and 6. Its upper and lower 
_ divisions. 2.p. Canal for nerve to ampulla of posterior semicircular canal. s.8.c. 
Ampulla of superior semicircular canal. p. Ampullary opening of posterior canal. 
c. Common aperture of superior and posterior canals. ¢.s.c. Ampullary—and é.s.¢. 
non-ampullary end of external canal. s.¢.c. Scala tympani of cochlea. j.7. Fenestra 
rotunda. a.F, Aqueductus Fallopii. 


sponds to the articular surface on the incus, and the latter serve 
to limit the movements of the malleo-incudal joint. 

The incus (anvil) is named from an imagined resemblance to an 
anvil. It has also been likened to a bicuspid tooth, having one 
‘root longer than, and widely separated from, the other. It consists 
of two processes, united nearly at right angles, and at their junction 
forming a flattened body, which articulates with the head of the 
malleus. The short process is attached to the margin of the opening 
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of the mastoid cells by means of a ligament ; the long process descends 
nearly parallel with the handle of the malleus, and curves inwards 


a near its termination. At its extremity 


B is a small globular projection, the og 
orbiculare, which in the fetus is a 

i, separate piece, but becomes anchylosed 
2 to the long process of the incus in the 


3 adult ; this process articulates with 
the head of the stapes. 
The stapes is shaped like a stirrup, 
to which it bears a close resemblance. 
Its head articulates with the os orbi- 
culare, and the two branches (crura) 
are connected by their extremities with 
a flat, oval-shaped plate, representin, 
the foot of the stirrup. The foot o 
the stirrup is received into the fenestra 

: ovalis, to the margin of which it is 
Fic. 374.—Small bones of the tym- connected by means of a ligament ; it 
panum, A. Incus. B. Malleus. js in contact, by its surface, with the 

D. ‘Biapen Se See mc uated. membrana vestibuli, and is covered in 

stapes. x. Processus gracilis of by the mucous lining of the tympanum. 
the malleus, 2. Processus brevis. The neck of the stapes gives attach- 

3. Os orbiculare. a 

ment to the stapedius muscle. 

The ossicula audittis are retained in position and moved upon 
themselves by means of ligaments and muscles. 

The ligaments are five in number: the suspensory ligament of 
the malleus (Fig. 373, s.l.m.), which is attached by one extremity to 
the upper wall of the tympanum, and by the other to the head of 
the malleus ; the anterior ligament of the malleus (formerly described 
as the laxator tympani muscle), a broad and strong: band which con- 
nects the anterior wall of the tympanum with the malleus, in a line 
extending from the base of the processus Folianus to the head ; the | 
external ligament of the malleus (Fig, 373, l.c.m.), a fan-shaped band of 
fibres radiating from the processus brevis to the sides of the Rivinian 
recess ; the posterior ligament of the incus, a short and thick band, 
which serves to attach the extremity of the short process of that bone 
to the margin of the opening of the mastoid cells ; and the annular 
ligament, which connects the margin of the foot of the stapes with 
the circumference of the fenestra ovalis ; it is continuous with the 
periosteum of the vestibular wall and with that covering the foot of 
the stapes. 

Between the head of the malleus and the incus, and between the 
incus and stapes, there are distinct joints ; the bones being united 
by ligaments, the osseous surfaces coated with cartilage, and the 
joints lined by complete synovial membranes. 

The muscles of the tympanum are two in number, the— 


Tensor tympani, Stapedius. 
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The tensor tympani arises from the spinous process of the 
sphenoid, the petrous portion of the temporal bone and the Eus- 
tachian tube, and passes forwards in a distinct canal, separated from 
the tube by the processus cochleariformis. It bends nearly at a 
right angle over the end of that process, and passes, to be aserted 
into the inner part of the handle of the malleus near its base. It is 
supplied by a branch from the otic ganglion, 

The stapedius arises from the interior of the pyramid and 
descending part of the aqueeductus Fallopii, it becomes tendinous, 
and escapes from the summit of the pyramid to be inserted into the 
neck of the stapes, posteriorly. It is supplied by the tympanic 
branch of the facial nerve. 

Actions.—The action of the tensor muscle is sufficiently indicated 
by its name, but that of the stapedius is more difficult to understand. 
It seems, however, evident that by its contraction it will tend to 
pull the foot of the stapes out of the fenestra ovalis, and thus prevent 
too forcible excitation of the delicate internal ear. 

Foramina,—The openings in the tympanum are nine in number, 
five large and four small ; they are—- 


Large Openings. Small Openings. 
Meatus auditorius, Entrance of chorda tympani, 
Fenestra ovalis, Exit of chorda tympani, 
Fenestra rotunda, For the tensor tympani, 
Mastoid cells, For the stapedius. 


Eustachian tube. 


. The opening of the meatus auditorius has been already de- 
scribed. 

The fenestra ovalis (fenestra vestibuli) is a reniform opening, 
situated at the bottom of a small oval fossa in the upper part of the 
inner wall of the tympanum, directly opposite the meatus. The 
long diameter of the fenestra is horizontal, and its convex border 
directed upwards. It is the opening of communication between the 
tympanum and vestibule, and is closed by the foot of the stapes and 
by the lining membrane of both cavities. 

The fenestra rotunda (fenestra cochlez) is somewhat triangular 
in form, and situated in the inner wall of the tympanum, below and 
rather posteriorly to the fenestra ovalis, from which it is separated 
by a bony elevation, called the promontory ; it lies at the bottom 
of a funnel-shaped depression, and serves to establish a communica- 
tion between the tympanum and cochlea. In the fresh subject it is 
closed by a proper membrane (m. tympani secundaria) as well as by 
the lining of both cavities. 

_ The mastoid cells are the cavities contained in the interior of 
the mastoid portion of the temporal bone. In the majority of cases, 
: the lower and posterior cells are dipléetic, contain marrow, and do 


: 
‘not communicate with the cavity of the tympanum ; and the upper 
ones are pneumatic, and in communication with the tympanic cavity, 
Ss 

_ ° S 


q > 


7 
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Sometimes the whole of the cells contain air, while in other speci- 
mens the mastoid process is sclerosed and there is no general ex- 
cavation. In all cases, however, a cavity is found at the upper and: 
anterior part of the mastoid which communicates with the tympanic 
cavity, and is called the mastoid antrum ; itis present even in infancy, 
and corresponds in position to the triangular area bounded above by 
the superior root of the zygoma, below by the edge of the external 
auditory meatus, and behind by the commencement of the rough 
surface of the mastoid. 

The Eustachian tube is a short canal about an inch and three- 
quarters in length, extending obliquely between the pharynx and 
the anterior edge of the tympanic membrane. It is directed down- 
wards, forwards, and inwards, and opens anteriorly, behind the 
inferior meatus of the nose, into the pharynx. It consists of an 
osseous and a fibro-cartilaginous portion, the former of which has 
been already described in connection with the temporal bone. The 
cartilage of the Eustachian tube is of a triangular form, having its 
inferior angles rolled up towards each other, but leaving between 
them a gap on the under side, which is filled up with fibrous tissue. 
On its anterior aspect is a muscular band, continuous with the 
tensor palati, and named by Riidinger dilatator tube. The tube is 
narrow where it opens into the tympanum, but expands anteriorly, 
so as to become wide and thilhipetichapall: 

The smaller openings serve for the transmission of the chorda 
tympani nerve, and the two muscles of the tympanum. 

The opening by which the chorda tympani enters the tympanum 
is at about the middle of its posterior wall, and near the root of the 
pyramid, The opening of exit for the chorda tympani is at the inner 
end of the fissure of Glaser in the outer wall of the tympanum. The 
nerve is usually contained in a canal (called the canal of Huguier) 
distinct from the fissure of Glaser. 

The opening for the tensor tympani muscle is in the anterior wall, 
immediately above the opening of the Eustachian tube. The opening 
for the stapedius muscle is at the apex of a conical bony eminence, 
the pyramid, which is situated at the back part of the inner wall — 
of the tympanum, immediately behind the fenestra ovalis. 

Directly above the fenestra ovalis is a rownded ridge formed by 
projection of the agueductus Fallopii. Beneath the fenestra ovalis 
and separating it from the fenestra rotunda is the promontory, a_ 
rounded prominence formed by the projection of the first turn of — 
the cochlea, It is channelled on its surface by three small grooves 
which lodge the three tympanic branches of Jacobson’s nerve. | 

The foramina and processes of the tympanum may be arranged, 
according to their situation, into four groups :— 


1. In the external wall, from above downwards, are the— 


Meatus auditorius, closed by the membrana tympani, 
Fissure of Glaser, 
Canal of Huguier, 
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2. In the inner wall are the— 


Ridge of the aqueeductus Fallopii, 
Fenestra ovalis, 

Pyramid, 

Promontory, with the grooves for nerves, 
Fenestra rotunda. 


3. In the posterior wall are the— 


Opening of the mastoid cells, 
Opening for Jacobson’s nerve, 
Opening of entrance of chorda tympani. 


4. In the anterior wall are the— 


Canal for tensor tympani muscle, 
Eustachian tube. 


Vessels and Nerves.—The «arteries of the tympanum are the 
anterior tympanic from the internal maxillary, the tympanic from 
the internal carotid, the stylo-mastoid from the posterior auricular, 
and the petrosal from the middle meningeal ; occasionally there is 
also a small branch of the ascending pharyngeal, which ascends by 
the side of the Eustachian tube to reach the tympanum. The veins 
terminate in the middle meningeal and pharyngeal veins, which 
form a plexus near the articulation of the lower jaw, and empty into 
the internal jugular vein. 

__ The nerves are—1. Minute branches of the facial distributed to the 
stapedius muscle. 2. The chorda tympani nerve, which leaves the 
facial nerve near the stylo-mastoid foramen, and arches upwards to 
enter the tympanum at the root of the pyramid ; it then passes for- 
wards between the handle of the malleus and long process of the 
-ineus to reach the canal of Huguier, through which it escapes. 3. 
The tympanic plecus, formed by the tympanic branch of the glosso- 
ete (Jacobson’s nerve), filaments from the earotid plexus, the 
lesser petrosal nerve from the otic ganglion, and a branch from the 
greater petrosal nerve. The branches of the plexus lie in shallow 
grooves on the surface of the promontory, and contain numerous 
ganglion cells, both in the course of the filaments and at the points 
where they unite ; they are distributed to the mucous membrane of 
the tympanum, Eustachian tube, and mastoid cells. , 4. A filament 
from the otic ganglion to the tensor tympani muscle. 


d | INTERNAL EAR. 


_ The internal ear is called the labyrinth, from its complexity ; it 
consists of an osseous cavity and certain membranous structures 
ontained therein, the latter constituting the membranous laby- 
‘inth. — 

_ The OSSEOUS LABYRINTH presents a series of cavities, which 
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are channelled in the substance of the petrous portion of the tem- 
poral bone, and is situated between the cavity of the tympanum and 
the meatus auditorius internus. It is divided into three unequal 
portions ; these are the— 


Vestibule, Semicircular canals, Cochlea. 


The vestibule is the central part of the osseous labyrinth ; it is 
irregularly ovoid in shape, and a little flattened from without in- 
wards. In front it communicates with the cochlea, and behind 
with the semicircular canals ; its outer wall separates it from the 
cavity of the tympanum, and its inner wall corresponds to the 
bottom of the meatus auditorius internus. 

In the outer wall there is seen the reniform opening of the fen- 
estra ovalis, the margin of which presents a prominent ring towards 
the vestibule ; it is closed in the recent state by the foot of the 
stapes and its annular ligament, as well as by the lining membrane 
of the labyrinth and a special membrane (membrana secundaria). 

In the anterior part of the inner wall is a circular depression 
which corresponds to the posterior segment of the cul-de-sac of 
the internal meatus; it is called fovea hemispherica, and is pierced 
by a cluster of openings (macula cribrosa) through which pass fila- 
ments of the vestibular branch of the auditory nerve, and twigs 
of the auditory artery. Behind this is a small ridge (crista vestd- 
buli), and the commencement of a small canal called the aque- 
ductus vestibuli, containing a tubular membranous sheath and a 
small vein. . 

In the roof is another depression of oval form called fovea hemi- — 
elliptica ; it is separated from the fovea hemispherica by a slight 
ridge. 

Pibatavly, the five openings of the three semicircular canals are 
observed, the oblique and perpendicular canals joining by one ex- 
tremity and so entering by a common opening. 

In front the vestibule opens into the cochlea by means of a wide, 
funnel-shaped opening, called apertura scale vestibule. 

The openings of the vestibule may be arranged, like those of the 
tympanum, into large and small. 

The large openings are seven in number :— 


Fenestra ovalis, 
Apertura scale vestibuli, 
Five openings of the semicircular canals. 


The small openings are three :— 


Aqueeductus vestibuli, 
Openings for small arteries, 
Openings for filaments of the auditory nerve. 


The SEMICIRCULAR CANALS are three bony passages com- 
municating with the vestibule, into which they open by both thei 
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extremities. Near one extremity.of each of the canals is a dilatation 
of its cavity which is called ampulla. 

1. The superior or perpendicular canal is directed transversely 
across the petrous bone, and forms that prominence on its anterior 
surface which we have already described. It commences by means 
of an ampulla in the upper part of the vestibule, and terminates 
posteriorly by joining with the oblique canal, and forming a common 
canal which opens into the back part of the vestibule. 

2. The posterior or oblique canal corresponds with the posterior 
part of the petrous bone ; it commences by an ampullary dilatation 
in the posterior part of the vestibule, and curves nearly perpen- 
dicularly upwards to terminate in the common canal. In the am- 
pulla of this canal are numerous openings for nervous filaments. 

3. The external or horizontal canal is directed outwards towards 
the base of the petrous bone, and is shorter than the two preceding. 
It commences by an ampullary dilatation above the fenestra ovalis, 
and terminates near to the common canal. 

The COCHLEA (so called from its resemblance to a snail’s shell) 
is the most anterior part of the labyrinth, corresponding by its apex 
with the anterior wall of 
the petrous bone, and by 
its base with the anterior 
depression at the bottom 
of the cul-de-sac of the 
meatus auditorius inter- 
nus. Its apex is arched so 
as to form a sort of dome, 
which is called the cupola. 

It consists of a gradually 
tapering canal, about one 
inch and a half in length, 
which makes two turns 
and a half around a cen- : 
tral axis called the modio- Fic. 375.—Vertical section of the cochlea of a calf, 
lus. The first coil proj ects showing the modiolus and scale. 
into the tympanum, forming that rounded elevation which has 
already been described as the promontory. 

The central axis or modiolus is large near its base, where it 


corresponds to the first turn of the cochlea, but diminishes as it 


ae towards the apex. Its external surface is composed of 
dense tissue, but its interior is spongy, and is pierced by numerous 
canals, which run spirally in its length, transmitting the filaments 
of the cochlear nerve. The central canal is usually larger than the 
others ; it transmits the artery of the modiolus as well as a nerve, 
and is called tubulus centralis modioli. 

The interior of the canal of the cochlea is partially divided into 
two passages or scale by means of a thin and porous lamina of bone, 
the lamina spiralis ossea, which is wound spirally round the 


-modiolus in the direction of the canal. It extends about two-thirds 
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across the diameter of the canal, and consists of two thin lamelle, 


between which, and through the perforations on their surfaces, the 


filaments of the cochlear nerve reach the membranous portion of the 
cochlea. The upper of the two passages thus separated is called the 
scala vestibuli, the lower the scala tympani. 

At the apex of the cochlea the osseous lamina terminates by a 
hook-shaped process (hamulus laminw spiralis); and here also the 
scales communicate by means of a small opening called the helico- 
trema. Inferiorly, one of the two scale, the scala vestibuli, termi- 
nates by an oval aperture in the anterior part of the vestibule ; while 
the other, the scala tympani, becomes somewhat expanded, and opens 
into the tympanum through the fenestra rotunda. 

The internal surface of the osseous labyrinth is lined by a thin 
layer of periosteum which is separated from the membranous struc- 
tures contained in its cavities by a limpid fluid called the perilymph 
(liquor Cotunnii). In the cochlea the periosteum invests the two 
surfaces of the bony lamina spiralis. The fenestra ovalis and fenestra 
rotunda are closed by an extension of this membrane across them, 
assisted by the membrane of the cavity of the tympanum, and a 
proper intermediate layer (membrana secundaria). Besides lining 
the interior of the osseous cavity, the periosteum sends two delicate 
processes along the aqueducts of the vestibule and cochlea, to the 


dura mater, with which they are continuous. These processes are — 
the remains of a communication originally existing between the dura _ 


mater and the cavity of the labyrinth. 

MEMBRANOUS LABYRINTH.—This consists of certain membra- 
nous bags contained within the osseous cavity of the vestibule and 
semicircular canals, and 
of the structures which 
serve to complete the 
spiral lamina of the 
cochlea. 

The membranous laby- 
rinth of the semicircular 
wa canals and vestibule has 
Zp the same general shape 

si if as the poe cavity fe 

Ss a Sat i which it is contained ; it 


Fia. 376.—Membranous labyrinth. a. Superior ‘ ‘ 
semicircular canal, 6. Posterior semicircular floats in the perily mph, 


canal, c, External semicircular canal. @. 2nd is held in position — 


Utricle. ¢ Saccule. jf. Canalis reuniens. g. by numerous nerve fila- 
Mawehtenond pochias ments derived chiefly 


from the vestibular wall, and by fine fibrous bands derived from the | 


periosteum of the osseous labyrinth. It contains in its interior a 
fluid similar to the perilymph, which is called endolymph, and 
is secreted by its lining membrane. 

Structure.—In structure this part of the membranous labyrinth 


consists of three layers—an outer, fibrous ; a middle, homogeneous 
(tunica propria) ; and an inner, epithelial. The fibrous layer consists 
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of connective tissue containing some scattered pigment cells ; it is con- 
nected with the periosteum by well-marked fibrous bands along which 
blood-vessels run. The tunica propria is transparent and apparently 
structureless, and is thinnest where the membranous tube 1s in con- 
tact with the osseous wall; it presents towards the cavity of the 
tube a number of papillary projections covered by the cells of the 
inner coat. The epithelial layer is formed throughout of a single 
layer of flattened cells. 

The membranous vestibule consists of two sacs, a greater and a 
lesser, The greater sac, called the utricle (sacculus communis), rests 
in the depression called fovea hemi-elliptica, in the upper and back 

part of the vestibule ; it is oblong and slightly flattened from within 
outwards. Its inner wall is thickened, where it receives numerous 


Fic. 377.—Labyrinth of the left ear showing 
its cavities and the membranous labyrinth : 
1. Cavity of the vestibule; the figure rests 
on the utricle. 2. Ampulla of the perpen- 
dicular semicircular canal, receiving a fas- 
ciculus from the superior branch of the 
vestibular nerve (3). 4. Perpendicular canal 
with its contained membranous canal. _ 5. 
Ampulla of the horizontal semicircular 
canal, receiving a fasciculus from the supe- 
rior branch of the vestibular nerve. 6. Ter- 
mination of the membranous canal of the 
horizontal semicircular canal, in the utricle. 
7- Ampulla of the oblique semicircular 
canal, receiving a fasciculus from the infe- 
rior branch of the vestibular nerve. 8. Ob- 
liqne semicircular canal. 9. The common 
canal, resulting from the union of the per- 
pendicular with the oblique semicircular 
eanal. ro. Membranous common canal 
terminating in the utricle.. 11. The otolith 

of the utricle seen through the membranous 
parietes. A fasciculus from the inferior 
branch of the vestibular nerve distributed 
to the utricle near the otolith. 12. Saccule; 
its otolith is seen through its membranous parietes, and a fasciculus derived from 
the middle branch of the vestibular nerve is distributed to it. 13. First turn of 
the cochlea ; the figure points to the scala tympani. 14. Extremity of the scala 

' tympani, the fenestra rotunda. 15. Lamina spiralis: the figure is situated in the 
scala vestibuli. 16. Opening of the scala vestibuli into the vestibule. 17. Second 
turn of the cochlea; the figure is placed on the lamina spiralis, and therefore in 
the scala vestibuli, the scala tympani being beneath the lamina. 18. Remaining 
half-turn of the cochlea; the figure is placed in the scala tympani. 19. Lamina 
spiralis terminating in its falciform extremity. The dark space included within 
the falciform curve of the extremity of the lamina spiralis is the helicotrema. 
20. Infundibulum. 


_ branches of the vestibular nerve (macula acustica). Firmly attached 
_ to the wall of the utricle, is a small aggregation of crystals of carbonate 
_ of lime ; these are irregular in shape, and are called otoliths (ear-stones), 
_ or otoconia (ear-dust). The cavity of the utricle is continuous with 
that of the membranous semicircular canals, but is distinct from 
that of the saccule. 

__ The lesser sac, called the saccule (sacculus proprius), is spherical 
in shape, and is situated in the lower and anterior part of the 
vestibule, lying in the depression of the fovea hemispherica.. It 
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receives nerves through the lamina cribrosa, and contains otoliths 
similar to those of the utricle. It is connected by means of a 
minute oe (canalis reuniens) with a small canal, which is 
contained within the membranous part of the cochlea, and is called 
scala media ; it also sends a small canal along the aqueeductus vesti- 
buli, which ends blindly at the surface of the petrous bone. 

The membranous semicircular canals are about one-third the 
size of the osseous canals which lodge them; they open into the 
utricle. They have dilatations which correspond to the ampulle, 
but the dilatation of the membranous canals is proportionally 
greater than that of the osseous ones, so that at these places they 
nearly fill the osseous cavities in which they lie. Here also the 
wall is much thickened, and on it branches of the vestibular nerve 
are thickly distributed. In the ampulle the tunica propria is 
very thick, and causes the wall to project into the cavity in the 
‘orm of a transverse partition (septum transversum); on this 
septum the epithelial cells are columnar, and surmounted by fine 


Fic. 378.—Section through 
one of the coils of the 
Cochlea. st, scala tym- 
pani; sv, scala vestibuli ; 
ec, canalis cochle or scala 
media; R, membrane of 
Reissner ; //s tolsp, lamina 
spiralis membranacea ; l/s, 
limbus lamine spiralis ; ss, 
sulcus spiralis; gs, gan- 
glion spirale seated on ne, 
thenervus cochlearis, indi- 
cated by the black line ; 
lso, lamina spiralis ossea ; 
t, membrana tectoria; b, 
membrana basilaris; c 0, 
organ of Corti; lsp, liga- 
mentum spirale; cc, cells 
of Claudius, 1. Inner rod 
of Corti. 2. Outer rod of 
Corti. 


but stiff hair-like processes (fila acustica). These canals contain 
endolymph, and have some few otoliths distributed over their epi- 
thelial lining. 

The membranous part of the cochlea* not only completes 
the lamina spiralis, but also encloses a tube called the canalis 
membranacea or scala media, within which is a very complicated 
structure called the organ of Corti. 

The description of the membranous cochlea, therefore, resolves 
itself into a description of this canal, its boundaries, and the parts 
contained in it. ; 

Scala Media,—This canal is triangular in cross section, and is 
bounded externally by the osseous wall of the labyrinth, lined by 
its proper membrane. Internally it is bounded by a thin sheet 


* To understand the description of the membranous cochlea, it is necessary that 
the student should constantly refer to Fig. 378. 


ORGAN OF CORTI. 649 


called the membrane of Reissner, which separates it from the 
scala vestibuli.’ Its floor is formed by a membrane, which is 
stretched across from the lower edge of the osseous lamina spiralis 
to the cochlear wall, and is called the membrana basilaris. 

The scala media accompanies the lamina spiralis throughout, and 
terminates superiorly in a cul-de-sac near the helicotrema ; below, 
it also ends in a blind extremity, but from its inner side a small canal 
(canalis rewniens) passes to join the saccule, as already mentioned. 

On the upper* surface of the osseous lamina spiralis, near to its 
outer edge, there is a thick prominence, called lambus lamina spir- 
alis, which is firmly connected with the periosteum of the lamina. 
Its surface is irregular, being marked by certain fungiform promi- 
nences ; these are not all of the same length, the internal ones being 
short, while the external are long, and hang over towards the basilar 
membrane, so as to form a groove beneath them, which is called the 
sulcus spiralis. Covering in the limbus, and stretching across from 
its outer edge to the outer wall of the scala, is an elastic membrane 
called membrana tectoria (membrane of Corti). It is nearly parallel 
with the basilar membrane, and thus divides the scala media into 
two parts, the inferior of which is the smallest, and contains the 
organ of Corti. 

The basilar membrane is stretched across from the free edge of 
the osseous lamina to the outer wall of the spiral canal ; it is on the 
same plane as the lamina itself, and is firmly attached at its outer 
extremity by means of a thick ligament (spiral ligament) to the 
cochlear wall. 

The membrane of Reissner arises from the base of the limbus 
(or on its inner side), and extends across to the upper and outer part 
of the cochlear wall. It is directed somewhat obliquely, and sepa- 
rates the scala vestibuli from the scala media. It is composed of 
very delicate connective tissue, covered on the vestibular side by an 

epithelioid layer of flattened connective tissue corpuscles, and on the 
side towards the scala media by simple pavement epithelium. 

The organ of Corti consists of those structures which are contained 
between the membrana tectoria above and the basilar membrane 
below. Its central and most important part is formed of rod-like 
bodies, which are fixed firmly below to the basilar membrane, but 
above, their enlarged ends meet together like the beams of a roof, 
so as to enclose a triangular space. The inner rods overlap the 
outer, and the latter have a process bent back towards the outer side 
of the canal. On each side of these central bodies are others which 
appear to recline on the larger ones just described ; they consist of 
an inner and an outer set. 

The inner cells (inner hair cells) form a single layer, each cell 

_ terminating in fine, stiff, hair-like processes. Those on the outer 


_ * For convenience of description we speak as if the base of the cochlea was directed 
downwards and its apex upwards ; it must, however, be kept in mind that this is 
_ not their position when in situ. In like manner, it is convenient to speak of the wall 
nearest the modiolus as inner, and that at the periphery of the cochlea as outer. 
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side of the rods of Corti are more numerous and.longer; they 
commonly form four or five rows, which incline towards the outer 


Ss SSX 


Fie. 379.—Trausverse section through the membranous canal of the cochlea. a 
Striated zone of basilar membrane. 6. Pectinate zone of the basilar membrane. ¢. 
Perforated zone of basilar membrane through which the nerves pass. d. Nerve — 
fibres from spiral ganglion. e¢. Spiral ganglion. /. Limbus. g. Reissner’s mem- 
brane. kh. Tectorial membrane. 7. Internal rod of Corti. m. External rod of Corti. 
0, p, p’. Special cells receiving nerve terminals. g. Epithelial cells covering the 
basilar membrane. gs. Nerve fibres, ¢. Spiral ligament. : 
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rod, and also terminate in bunches of stiff hairs (outer hair cells). 
The hairs of the outer series project through ring-like processes 
which surmount the top of the cells, these processes presenting the 
appearance of a wire net, and forming what has been named the 
reticular lamina. On each side of the hair cells the epithelium 
becomes shorter and shorter, until at length it forms merely a 


cubical layer, which on the inner side partly fills up the sulcus 


spiralis, and on the outer side forms a covering for the basilar 
membrane. 


VESSELS AND NERVES OF THE INTERNAL EAR. 


Vessels.—-The arteries of the labyrinth are derived from the 
internal auditory branch of the basilar artery, and from the stylo- 
mastoid branch of the posterior auricular. The auditory artery at 
the bottom of the meatus internus divides into cochlear and vesti- 
bular branches, which accompany the branches of the auditory nerve 
to the vestibule and cochlea. 

The veins of the vestibule unite with those of the cochlea, and 
empty themselves into the superior petrosal sinus, or into the com- 
mencement of the internal jugular vein. 

Nerves.—In order that the student may fully understand the 
distribution of the nerves of the internal ear, it is necessary, in the 
first place, that he should know something of the anatomy of the 
interior of the meatus auditorius internus. 

The meatus pursues a course directly outwards ; it is about one- 


_ third of an inch in length, and terminates in two deep depressions, 
separated by a sharp horizontal ridge. The superior depression, the 


— 


aL aa 
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smaller of the two, is divided by a vertical ridge into an anterior 
portion, forming the commencement of the aqueeductus Fallopii, 
and a posterior portion, which corresponds with the upper part of 
the inner wall of the vestibule, and is pierced by numerous small 
foramina. The inferior depression presents posteriorly an oval pit, 
pierced by numerous foramina, opening into the vestibule ; near its 
anterior extremity, it is Gated by a spiral groove pierced by 
minute openings for the passage of filaments of the cochlear nerve ; 
this is called tractus spiralis foraminu/entus. In the centre of the 
small piece of bone which this groove isolates, is one foramen larger 
than the rest, which leads into the central canal of the modiolus, 
tubulus centralis modioli. Upon the posterior wall of the lower 
depression, and opposite to the spiral groove, is a longitudinal 
groove leading to a foramen, for the transmission of a considerable 
branch of the vestibular nerve. 

The auditory and facial nerves enter the meatus internus together, 


accompanied by the auditory branch of the basilar artery. At the 


bottom of the meatus the facial enters the aqueduct of Fallopius, 
and is conducted along it to the stylo-mastoid foramen, as already 
described. 

The auditory nerve divides into two branches at the bottom of 


652 ORGAN OF TASTE. 


the meatus, a vestibular nerve and a cochlear nerve, the latter lying 
anterior to the former, and a little below the facial nerve. 

The vestibular nerve separates into three branches, superior, 
middle, and inferior. The superior vestibular branch gives off a 
nunber of filaments, which pass through the foramina in the pos- 
terior part of the superior depression; they enter the vestibule 
beside the crista vestibuli, and are distributed to the utricle, and 
the ampulla of the superior and external semicircular canals. The 
middle vestibular branch sends off numerous filaments which pass 
through the foramina in the lower depression, enter the vestibule 
through the fovea hemispherica, and are distributed to the saccule. 
The wnferior and smallest branch passes along the groove and 
through the foramen at the back part of the meatus; it is distri- 
buted to the ampulla of the posterior canal. The filaments which 
pass to the canals bifurcate at their extremities, and are applied 
against the flattened side of each membranous ampulla ; they then 
ee into the membranous wall, and into the partial septum, which 

as been already described as projecting into the ampulla (crista 
acustica). 

The cochlear nerve divides into numerous filaments, which enter 
the foramina of the tractus spiralis in the base of the cochlea, pass 
upwards in the canals of the modiolus, and, bending outwards at 
right angles, pass between the two layers of the osseous lamina 
spiralis. Here the nerve filaments form a network, in the midst 
of which numerous small ganglia have been observed. From this 
plexus branches are given off externally, which perforate the bottom 
of the sulcus spiralis, and, it is supposed, terminate by becoming 
attached to the rods of Corti, and the cells which adjoin them on 
each side. The central portion of the cochlear nerve passes through 
the tubulus centralis modioli, and supplies the apicial portion of the 
lamina spiralis, and the adjoining structures. 


ORGAN OF TASTE. 


The tongue is composed of muscular fibres, which are distributed 
in layers arranged in various directions: thus, some are disposed 
longitudinally (lingualis superficialis) ; others transversely (lingualis 
transversus) ; others, again, obliquely and vertically. The arrange- 
“ment of the different bundles forming the intrinsic muscles of the 
tongue has been described on a previous page (p. 257). Between 
the muscular fibres is a considerable quantity of adipose sub- 
stance, and in the middle of the organ a vertical septum of fibrous 
tissue. 

The tongue is connected, posteriorly, with the os hyoides by mus- — 
cular ataphrdnt ; and to the epiglottis by mucous membrane, which 
forms the three glosso-epiglottic folds. At either side it is held in 
connection with the lower jaw by mucous membrane ; and in front, 
a fold of that membrane, which is named frenwm lingue, is formed 
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beneath its under surface. It is also connected with the soft palate 
by means of the anterior pillars of the fauces. 
The upper surface of the tongue is covered by a dense layer of 


Fic. 380.—Tongue and tonsils. 1, 1. Circumvallate papille. 2. Foramen crecum. 
3, 3. 3, 3- Fungi‘orm papille. 4, 4. Filiform papille. 5, 5. Lateral rows of filiform 
prpille. 6, 6, 6, 6. Glands at the base of the tongue. 7. Tonsil. 8. Epiglottis, 
g. Middle glos-o-epiglottic fold. 


mucous membrane, studded over in its anterior three-fourths by 
prominent papillze, and presenting an irregular surface in its poste- 
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rior fourth due to the projection of thickly crowded mucous glands, 
A raphé marks the middle line of the organ, and divides it into 
symmetrical halves. 

The papille of the tongue are the— 


Circumvallate papilla, 
Filiform papille, ; 
Fungiform papille. : 


The circumvallate papille (p. lenticulares) are of large size, and 
from fifteen to twenty in number. They are situated on the dorsum 
- of the tongue, near its 
root, and form a row at 
each side, which «meets 
its fellow at the middle 
line, like the two branches 
of the letter A. Each 
papilla resembles a cone, 
attached by its apex to the 
bottom of a cup-shaped 
depression ; hence they 
are also named _papille 
calyciformes. This cup- 
shaped cavity forms a 
kind of fossa around the 
papilla, whence _ their 
name  circumvallate. 
At the meeting of the 
two rows of these papil- 
lz upon the middle of 
the root of the tongue, is 
a deep depression called 
foramen cecum, into 
which several mucous 
follicles open. 

The filiform papille 
cover the whole surface 
of the tongue in front of 
the circumvallate papil- 
le, but are most abun- 
dant towards its anterior 
( part. They are conical 
Fic. Plaga papille of tongue. a. Artery. at their base, and have 

wv Ve 


in. p, p. Primary papille. e, e. Hpithelial projecting . 
covering ending in the tufted processes, ‘A a: ojecting from their 


apices filiform ‘processes, 
which are found to be products of the epithelium. They are ar- 
ranged in rows, which at the back part of the tongue are nearly 
parallel with the circumvallate papilla, but get more longitudinal 
in their direction as we proceed forwards, so that at the tip of the 

tongue they get to be nearly parallel with the raphé. 
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The fungiform papille are irregularly dispersed over the dorsum 
of the tongue, and are easily recognised among the other papillae by 
their rounded heads, larger size, and red colour. A number of these 
-papillz will generally be observed at the tip of the tongue. — 

All these papillee have minute secondary papille projecting from 
their surfaces, and these are coated with a very dense epithelial 
layer, which is generally flat over the circumvallate and fungiform 
papille, but in the others forms hair-like processes, which vary 
greatly in their size and shape. 

The cireumvallate and fungiform papille appear alone to possess 
the special sense of taste, the filiform being much too dense at their 
apices for the apprehension of delicate sensation, and hitherto no 
nerve filaments have been traced into the secondary papille which 
surmount them. The filiform, however, are probably endowed with 
common sensation, and it is manifest that they perform important 
service in assisting mastication. 

Behind the papille circumvallate, at the root of the tongue, are 
a number of mucous glands (lingual), which open on the surface. 
There is also a small cluster beneath the tip of the tongue. 

Taste-buds. — These are believed to be the special organs of 
taste ; they are found on the sides of the cireumvallate papille em- 
bedded in the sub- 
stance of the mucous 
membrane, one end 
being in contact with 

the corium, the other 
opening by minute 
ores on to the sur- 
ace. They consist of 
numerous aggregated 
epithelial cells, the 
central ones being 
spindle-shaped, the 
peripheral ones flat- 
tened, with taperin 
ends The free enc 
of each cell is sharp 
and pointed, and projects through the pore; the deep extremity is 
branched and connected with a plexus of nerve fibres. 
___Vessels and Nerves.—The tongue is abundantly supplied with 
blood by the lingual arteries. 
_ The nerves are three in number, and of large size ; the gustatory 
or lingual branch of the inferior maxillary is Bistribute to the 
; papille and mucous membrane generally of the fore-part and sides 
of the tongue ; it is the nerve of common sensation to those parts. 
With it are distributed filaments of the chorda tympani; these 
“seem to go chiefly to the papillae, and experiments tend to show 
“that the sense of taste in the front and = of the tongue is due 
to these, and not to the lingual filaments, as was formerly sup- 


a 
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Fic. 382.—Taste-buds from the lateral gustatory organ 
; of a rabbit. 
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posed, Many observers believe that the chorda tympani filaments 
are really derived from the glosso-pharyngeal nerve ; that they join 
the facial nerve at the stylo-mastoid foramen, and ascend through 
the lower part of the aqueduct of Fallopius to the iter chorde poste- 
rius. Traversing the tympanum in the manner already described, 
and leaving the cavity through the canal of Huguier, the chorda 
joms the lingual branch of the fifth in the pterygoid region, and 
with it is distributed to the tongue. 

’ The glosso-pharyngeal nerve is distributed to the back part of 
the tongue, and more especially to the circumvallate papille ; it 
endows those parts with the sense of taste. The hypoglossal nerve 
is the motor nerve distributed to the extrinsic muscles of the tongue, 
and to most of the intrinsic fibres. A branch of the facial nerve, 
however, is transmitted along the glosso-pharyngeal nerve, and in 
part supplies the intrinsic muscles (Hirschfeld). 

The terminal filaments of the sensory nerves are supposed in 
some cases to become attached to the inner ends of the epithelial 
cells, especially those forming the taste-buds ; the connection bearing 
a close resemblance to that observed in the retina, the cochlea, 
and the nasal mucous membrane. 

The mucous membrane which invests the tongue is continuous 
with the derma along the margin of the lips. On. cither side of the 
frenum lingue it may be traced through the sublingual ducts into 
the sublingual glands, and along Wharton’s ducts into the sub- 
maxillary glands; from the sides of the cheeks it passes through — 
the opening of Stenson’s ducts to the parotid glands ; in the fauces, — 
it forms the assemblage of mucous crypts called tonsils, and may 
thence be traced downwards into the larynx and pharynx, where it — 
is continuous with the general gastro-pulmonary mucous membrane. 

Beneath the mucous membrane of the mouth are a number of 
small glands, which pour their secretion upon the surface. A con- 
siderable number of these bodies are situated within the lips, in the 
palate, and in the floor of the mouth. They are named according 
to their position—labial glands, palatal glands, and buccal glands. 


PART VI. 


SPLANCHNOLOGY. 


THar part of the science of anatomy which treats of the viscera is 
named splanchnology, from the Greek words omddyxvov, viscus, and 
Adyos. The viscera of the human body are situated in the three 
great internal cavities : cranio-spinal, thorax, and abdomen. The 
viscera of the cranio-spinal cavity, namely, the brain and spinal 
cord, with the principal organs of sense, have been already described, 
in conjunction with the nervous system. The viscera of the chest 
are: the central organ of circulation, the heart; the organs of 
respiration, the lungs; and the thymus gland. The abdominal 
viscera admit of a subdivision into those which properly belong to 
that cavity—viz., the alimentary canal, liver, pancreas, spleen, kid- 
neys, and supra-renal capsules ; and those of the pelvis: the bladder 
and internal organs of generation. 


THORAX, 


The thorax is the conical cavity situated at the upper part. of the 
trunk of the body; it is narrow above and taco below, and is 
bounded, in front, by the sternum, six superior costal cartilages, 
ribs, and intercostal muscles ; laterally, by the ribs and intercostal 
muscles ; and, behind, by the ribs, intercostal muscles, and vertebral 
‘column, as low down as the upper border of the last rib and first 
lumbar vertebra ; swperiorly, by the first rib at each side, the upper 
part of the sternum in front and the body of the second dorsal 
_ vertebra behind ; and, inferiorly, by the diaphragm. The superior 
opening of the thorax gives passage to the following parts, namely, 
the sterno-hyoid, sterno-thyroid, and longus colli muscles; the 
remains of the thymus gland ; the trachea, cesophagus, and thoracic 
~ duct ; left carotid, left subclavian, innominate, superior intercostal, 
and internal mammary arteries ; the right and left innominate and 
inferior thyroid veins ; the pneumogastric, cardiac, left recurrent 
laryngeal, phrenic, and sympathetic nerves ; the anterior division of 
the first dorsal nerve ; and the upper part of the lungs and pleure. 
The cavity of the thorax is much deeper on the posterior than on 
rr, 5 . YU . : ° 
the anterior wall, in consequence of the obliquity of the diaphragm, 
and contains the heart enclosed in its pericardium, with the great 
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vessels; the lungs, with their serous coverings, the pleure; the — 
esophagus ; some important nerves ; and, in the foetus, the thymus 
gland. 


Fic. 383.—Upper opening of the thorax. Median line. 1. Sterno-hyoid. 2. Sterno- 
thyroid. 3. Remains of thymus gland. 4. Trachea. 5. Cisophagus. 6. Longus 
colli muscles, Left side. 7. Internal mammary artery. 8. Innominate vein. 
g. Phrenic nerve. 10. Pneumogastric nerve. 11. Recurrent laryngeal nerve, 
12. Cardiac nerves. 13. Left carvofid artery. 14. Left subclavian artery. 15. Thoracic 
duct. 16. Apex of lung and pleura. 17. Sympathetic nerve. 18, Superior inter- 
costal artery. 19. First dorsal nerve. Right side. 20. Internal mammary artery. 
21. Innominate vein. 22. Phrenic nerve. 23. Pneumogastric nerve. 24. Cardizc 
nerves. 25. Innominate artery. 26. Apex of lung and pleura. 27. Sympathetic 
nerve, 28. Superior intercostal artery. 29. First dorsal nerve. 


PERICARDIUM. 


The central organ of circulation, the heart, is situated between 
the two layers of pleura which constitute the mediastinum, and is 
enclosed in a proper membrane, the pericardium. 

The pericardium is a fibro-serous membrane, its serous layer 
being reflected from the serous membrane of the viscus which it 
encloses. In shape it is like a truncated cone, the base being down- 
ward, the truncated apex upward, surrounding the aorta. It con- 
sists of two layers, external, fibrous; and internal, serous. The 
jibrous layer is attached above to the great vessels proceeding from 
the heart, on which it is continuous with the deep cervical fascia ; 
and below, to the tendinous portion of the diaphragm. Where it 
encloses the great vessels it is prolonged on them for some distance 


HEART. 659 


in a tubular form, and at length becomes lost in their outer coat. 
The vessels which are partly covered by it are eight in number, 
namely, the aorta, superior vena cava, four pulmonary veins, and 
right and left divisions of the pulmonary artery. The serous mem- 
brane invests the heart with the commencement of its great vessels 
as high as the arch of the aorta, and is then reflected upon the in- 
ternal surface of the fibrous layer. The aorta and pulmonary artery 
are contained in the same tube of pericardium, having been formed 
by the division of the primitive aorta ; it will consequently be found 
impossible to pass anything between them. Where the serous layer 
is reflected from the heart on to the bloodvessels, it forms a series of 
pouches, the largest of which, called the great oblique sinus, is situated 
between the inferior cava on the right and the left inferior pul- 
monary vein. Another, but narrower, pouch runs between the 
aorta and pulmonary: artery above, and the superior cava and 
superior pulmonary vein below, and is called the transverse. sinus. 
A crescentic fold of pericardium is found lying across the front of 
the upper left pulmonary vein; it is called the vestigial fold, and 
contains the remains of the left superior vena cava. 

In intimate structure the fibrous layer is composed of strong 
interlacing fibres, the serous layer consisting of a thin stratum of 
elastic tissue disposed in a network, adherent by one surface to the 
fibrous layer, and smooth on the free surface, where it gives support 
to a single or double lamina of tesselated endothelium. The bag of 
the pericardium has few vessels and nerves, the latter being derived 
from the phrenic and recurrent branch of the right pneumogastric. 

The pericardium is connected with the sternum by two weak 
fibrous bands, the superior and inferior sterno-pericardiac ligaments ; 
it is further steadied and fixed by its connection with the central 
tendon of the diaphragm below, and the thoracic and deep cervical 
fascize above. 


HEART. 


The heart is placed obliquely in the chest, the base being directed 
upwards and backwards towards the right shoulder, and correspond- 
ing to the interval between the fifth and eighth dorsal vertebree ; 
the apex forwards and to the left, pointing to the space between 
the fifth and sixth rib, at about two and a half inches from the 
sternum. Its posterior or under side is flattened, and rests on the 
_tendinous portion of the diaphragm ; its anterior side is rounded 
and convex ; the lower or right border is thin (margo acutus) and 
longer than the left border ; the latter is formed by the left ven- 
clo, and is thick and rounded (margo obtusus). The heart is 
) divided by a deep transverse groove, auriculo-ventricular groove, 
into an upper or auricular, and a lower or ventricular portion ; 
‘in the latter, a less distinct and shallower groove, runs from base to 
‘apex, both on the front and back, interventricular groove, and marks 
out the right from the left ventricular cavity. In the auriculo- 
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ventricular and interventricular grooves lie the arteries, veins, nerve 
plexuses, and lymphatics of the organ. The front of the heart is 
chiefly formed of the wall of the right ventricle ; the left border 
and apex by the left ventricle ; the extreme right edge by the right 
auricle ; and the posterior surface mainly by the left ventricle, with 
a small part of the right ventricle and left auricle. At the base, 
above the auriculo-ventricular groove, are the auricles, surmounted 
by their auricular appendages ; these are lappet-like processes which 
overlap the root of the pulmonary artery. The lungs extend on to 
the margins of the heart, especially during inspiration, so that when 
they are fully inflated only a small triangular part not more than 
two inches in extent is left uncovered. The pulmonary artery is 
the large anterior vessel at the root of the heart ; it crosses obliquely 
the commencement of the aorta. The right is the venous side of the 
heart ; it receives into its auricle the venous blood from every part 
of the body, by the superior and inferior cava and coronary sinus. 
From the auricle the blood passes into the ventricle, and from the 
ventricle through the pulmonary artery to the capillaries of the 
lungs. From these it is returned as arterial blood to the left auricle ; 
from the left auricle it passes into the left ventricle, and from the 
left ventricle is carried ehiornih the aorta, to be distributed to every 
part of the body and again returned to the heart by the veins. This 
constitutes the course of the adult circulation. 

The heart. is best studied in situ. If, however, it be removed 
from the body, it should be placed in the position indicated by the 
above description of its situation. An incision should be made from — 
the superior to the inferior cava, and joined by one at right angles 
to it, passing into the auricular appendage. The blood must then be 
removed. 

The RIGHT AURICLE is larger than the left, and consists of a 
principal cavity and an auricular appendix ; the former is the part. 
into which the great veins empty their blood, and it hence receives 
the name of sinus venosus or atrium. ‘The interior of the auricle 
presents for examination five openings, two valves, two relics of 
foetal structure, and two peculiarities in the proper structure of the 
auricle. To facilitate remembrance they may be thus arranged :— 


Superior cava, Relies of Annulus ovalis, | 
Interior cava, foetal structure ?} Fossa ovalis. 
Openings .< Coronary sinus, ie 
Foramina Thebesii, Struct f Tubercle of 
Auriculo-ventricular. “9)TCrune © Lower, 
_ § Eustachian. valve, Musculi pectinati. 
’ ) Coronary valve. 7 


ty the auricle 
Valves 


The superior vena cava returns the blood from the upper half 
of the body, and opens into the upper and back part of the auricle. 
The inferior vena cava returns the blood from the lower hal 
of the body, ‘and opens through the lower and posterior wall, close 
to the partition between the auricles (septum atricularum). The 
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direction of these two vessels is such, that a stream forced through 
the superior cava would rush towards the auriculo-ventricular 
opening. In like manner, a jet issuing from the inferior cava would 
dash its stream against the septum auricularum ; this is the proper 
direction of the two currents during fetal life. 

The coronary sinus returns the venous blood from the substance 
of the heart ; it opens into the auricle between the inferior cava and 
auriculo-ventricular opening, under cover of the coronary valve. 

The foramina Thebesii are minute pore-like openings of small 
veins which issue directly from the muscular structure of the heart, 


Fic. 384.—Anatomy of the heart. 

.1. Right auricle. 2, Entrance 

_of the superior vena cava. 3. 
Entrance of the inferior cava. 
4. Opening of the coronary si- 
nus, half closed by the coronary 

‘valve. 5. Eustachian valve. 6. 
Fossa ovalis, surrounded by the 
annulus ovalis. 7. Tubercle of 
Lower. 8. Musculi pectinati of 
the appendix auriculz. 9. Auri- 
culo-ventricular opening. ro. 
Cavity of the right ventricle. 
11. Tricuspid valve, attached by 
the chordze tendinez to the 
columnee carnese (12). 13. Pul- 
monary artery, guarded at its 
commencement by three semi- 
lunar valves, 14. Right pul- 
monary artery, passing beneath 
the arch and behind the ascend- 
ing aorta. 15. Left pulmonary 

_ artery, crossing in front of the 
descending aorta. * Remains 
of the ductus arteriosus, acting 
as aligament between the pulmonary artery and arch of the aorta. The arrows 
mark the course of the venous blood through the right side of the heart. Entering 
the auricle by the superior and inferior cavze, it passes through the auriculo-ven- 
tricular opening into the ventricle, and thence through the pulmonary artery to 
the lungs. 16. Left auricle. 17. Openings of the four pulmonary veins. _ 18. 
Auriculo-ventricular opening. 19. Left ventricle. 20: Mitral valve, attached by 
its chorde tendinez to two large columne carne, which project from the walls of 
the ventricle. 21. Commencement and course of the ascending aorta behind the 
pulmonary artery, marked by an arrow. The entrance of the vessel is guarded by 
three semilunar valves, 22. Arch of the aorta. The comparative thickness of the 
two ventricles is shown in the diagram, The course of the pure blood through 
the left side of the heart is marked by arrows. The blood is brought from the 
lungs by the four pulmonary veins into the left auricle, and passes through the. 
auriculo-ventricular opening into the left ventricle, whence it is conveyed by the 
aorta to every part of the body. 


without entering the venous current. Similar openings are also, 
found in the left auricle, and in the right and left ventricles, but, in 


the latter, they are commonly not the termination of vessels but 


mere czecal depressions. 
The auriculo-ventricular opening is the large opening of com- 


munication between the auricle and ventricle. It is oval in form, 


and admits three fingers easily. 


__ The Eustachian valve is a part of the apparatus of foetal cireu- 
lation, and serves to direct the placental blood from the inferior 


» 
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cava, through the foramen ovale into the left auricle. In the adult 
it is a mere vestige and imperfect, being often cribriform, though 
sometimes it remains of large size. It is formed by a fold of the 
lining membrane of the auricle, containing some muscular fibres, is 
situated between the aperture of the inferior cava and the auriculo- 


ventricular opening, and is continued into the anterior part of the 
annulus ovalis, 


The coronary or Thebesian valve is a semilunar fold of the 
lining membrane, stretching across the mouth of the coronary sinus, 
and preventing the reflux of blood in the vein during contraction of 
the auricle. It is insufficient to close the opening when the walls of 


Fic. 385.—Anatomy of the heart: 
right side. x1. Cavity of right 
auricle. 2. Appendix auricule ; in 
its cavity are seen the musculi 
pectinati. 3. Superior vena cava, 
opening into the upper part of 
right auricle. 4. Inferior vena 
cava, 5. Fossa ovalis; the pro- 
minent ridge surrounding it is 
the annulus ovalis. 6. Eustachian 
valve, 7. Opening of the coronary 
sinus. 8. Coronary valve. 9. En- 
trance of the auriculo-ventricular 
opening. Between the figures 1 
and 9, two or three foramina The- 
besiiare seen. a. Right ventricle. 
b, ce. Cavity of right ventricle, on 
the walls of which the columnze 
carnere are seen; c is placed in 
the channel leading upwards to 
the pulmonary artery,d. e, /. 
Tricuspid valve; e is placed on 
theanteriorcurtain, fon the right 
curtain. g. Musculus papillaris, 
to the apex of which the anterior 
and right curtain are connected 

by chorde tendinesw. kh. The “long moderator band.” 7% The two columnz 

earneve of the right curtain. &. Attachment by chords tendinez of the left limb 
of the anterior curtain. J, J. Chords tendinez of the ‘‘ fixed curtain ” of the valve. 

m. Valve of the pulmonary artery. The letter of reference is placed on one of the 

posterior semilunar segments. 2. Apex of left appendix auricule. o. Left ven- 

tricle. ». Ascending aorta. gq. Its transverse portion, with the three arterial 
trunks which arise from the arch. 7+. Descending aorta. 


the heart are relaxed, but is quite competent during their contrac- 
tion, as the opening then becomes narrowed. 

The annulis ovalis is situated on the septum auricularum, oppo- 
site the termination of the inferior cava. In the foetus it formed 


the margin of an oval opening (foramen ovale) by which the two 


auricles communicated. In the adult the annulus is commonly 
incomplete below. 

The fossa ovalis is an oval depression corresponding with the 
foramen ovale of the foetus. This opening is closed at birth by a 
thin valvular layer, which is continuous with the left margin of the 
annulus, and is frequently imperfect at its upper part. The depres- 


sion or fossa in the right auricle results from this arrangement. — 


There is no fossa ovalis in the left auricle. 
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The tubercle of Lower is the portion of auricle intervening 
between the openings of the superior and inferior cava. Being 
thicker than the walls of the veins, it forms a projection, which 
was supposed by Lower to direct the blood from the superior cava 
into the auriculo-ventricular opening. It is better marked in the 
lower animals than in man. . 

The musculi pectinati are small muscular columns situated in 
the auricular appendix. They are numerous, and arranged parallel 
with each other ; hence their cognomen pectinati, like the teeth of a 
comb. They terminate posteriorly on a vertical ridge, the crista 
terminalis of His. 

The RIGHT or ANTERIOR VENTRICLE is triangular in form. 
Its walls form the chief part of the anterior surface and lower border 
of the heart, and a small portion of the posterior surface. The pos- 
terior side, which is also inferior, is flat, and rests on the diaphragm ; 
_ the inner side corresponds with the partition between the two 
ventricles, septum ventriculorum; the anterior side is convex. 
Superiorly where the pulmonary artery arises, there is a dilatation 
of the ventricle, termed the infundibulum, or conus arteriosus. 
The ventricular septum bulges towards the right, so that in cross 
sections of the heart, the cavity of the right ventricle is crescentiec. 

_ Dissection.—The right ventricle is to be laid open by grasping 
the wall with the left hand, transfixing it with the scalpel about 
half-way down, and carrying the incision onwards to the apex of 
the heart. 

It contains, to be examined, two openings, the auriculo-ventricular 
and that of the pulmonary artery ; two apparatus of valves, tricuspid 
and semilunar ; and a muscular and tendinous apparatus belonging 
to the tricuspid valves. They may be thus arranged :— 


Auriculo-ventricular opening, Tricuspid valve, 
Opening of the pulmonary artery, Semilunar valves, 
Chordee tendinez, 
Columne carneee. 


The auriculo-ventricular opening is surrounded by a fibrous 
ring, covered by the lining membrane (endocardium) of the heart. 
It is the opening of communication between the right auricle and 
ventricle. 

The opening of the pulmonary artery is situated at the 
summit of the conus arteriosus, close to the septum ventriculorum, 
on the left side of the right ventricle, and upon the anterior aspect 
of the heart. 

The tricuspid valve is formed by three triangular folds of the 
lining membrane, strengthened by a thin layer of fibrous tissue. 
They are connected by their base around the auriculo-ventricular 
opening ; and by their sides and apices which are thickened, they 
give attachment to a number of slender tendinous cords, called 
chord tendinee. The chorde tendinee are the tendons of the 
thick muscular columns (columne carnew) which stand out from the 
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walls of the ventricle and serve as muscles to the valves. A num- 
ber of these tendinous cords converge to a single muscular attach- 
ment. Of the three segments of which the valve is composed one is 
placed anteriorly, and is connected with the anterior wall, a second 
is placed against the posterior wall, while the third lies between the 
auriculo-ventricular opening and the commencement of the pulmo- 
nary artery ; the first of these (anterior) is attached by means of 
chorde tendinex to a papillary muscle springing from the anterior 
free wall of the cavity, the second (left or infundibular) is attached 
in like manner to a papillary muscle on the posterior wall, while 
the third is = esa directly by its chord to the ventricular 
septum (posterior or septal). Between the bases of these three flaps 
small intermediate 

folds are  tsually 
found. The chordz 
tendinese are at- 
tached not only to 
the margins of the 
valve segments, but 
also to the base and 
outer or ventricular 
surface ; there are 
none, however, at- 
tached to the inner 
surface, over which 
the blood passes in 
its course from the 
auricle to the ven- 
tricle, so that this 
surface is smooth 
throughout, and fric- 
tion is thus lessened, 
The tricuspid valves 
prevent the regurgi- 
tation of blood into 
the auricle during 
the contraction of 
the ventricle, and 
they are prevented 
from being them- 
selves driven back 
by the chord ten- 
i dineve and their mus- | 
Fic. 386.—Portion of the wall of the ventricle d, d’, and cular attachments, 
sea hw 0 o soing ateachnionts rd sed flap + the The columne car-— 

¢ . . 1 a 

Ce, Ruadhae oie chtde anes A Rew fleshy columns 
of the appearance of the internal walls of the ventricles, which, with — 
the exception of the infundibulum, seem formed of muscular | 
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columns interlacing in almost every direction. They are divided, 
according to the manner of their connection, into three sets. 1. The 
ang number are attached by the whole of one side, and merely 
orm convexities into the cavity of the ventricle. 2. Others are 
connected by both extremities, being free in the middle. 3. Two 
of larger size called musculi papillares, are attached by one ex- 
tremity to the walls of the heart, and by the other give insertion 
to the chordee tendineze, One of these is connected with the anterior 
and the other with the posterior wall of the ventricle. At the base 
of the anterior one a transverse fleshy band stretches across to the 
ventricular septum ; it is called the moderator band, and is believed 
to strengthen the thin anterior wall by binding it to the firmer 
septum. 

The semilunar or sigmoid valves, three in number, are situated 
around the commencement of the pulmonary artery, being formed 
_ by a folding of its lining membrane, strengthened by a thin layer 

of fibrous tissue. They are attached by their convex borders, and 
free by the concave, which are directed upwards in the course of 
the vessel, so that, during the current of the blood along the artery, 
they are pressed against the sides of the cylinder ; but if regurgita- 
tion ensue, they are immediately expanded, and effectually close the 
entrance of the tube. The margins of the valves are thicker than 
the rest of their extent, and each valve presents in the centre of 
this margin a small fibrous thickening, called corpus Arantii, which 
locks in with the other two during the closure of the valves, and 
secures the triangular space which would otherwise be left by the 
approximation of three semilunar folds. On each side of the nodule, 
the edge of the valve is folded and thin, and to this part the term 
lunula has been applied. When the valves are closed, the lunule 
are brought in contact with each other by their surfaces. 

Between the semilunar valves and the cylinder of the artery are 
three pouches called the pulmonary sinuses (sinuses of Valsalva). 
Similar sinuses are situated behind the valves at the commencement 
of the aorta, and are larger and more capacious than those of the 
pulmonary artery. 

The pulmonary artery commences by a scalloped border, corre- 

sponding with the three valves which are attached along its edge. 
It is connected to the ventricle by muscular fibres, and by the 
lining membrane of the heart. 

The LEFT or POSTERIOR AURICLE is thicker than the right, 
and situated more posteriorly. The auricular appendia is constricted 
at its junction with the auricle, and has a foliated appearance ; it is 
directed forwards towards the root of the pulmonary artery, to which 
the auriculee of both sides appear to converge. 

Dissection.—The left auricle is to be laid open by one incision, 
running vertically downwards in front of the pulmonary veins, and 

a second at right angles to this, into the auricular appendix. It 
_ presents for examination five openings, and the muscular structure 
_of the appendix: the fossa ovalis, as previously observed, is not. to 
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be seen on the left side of the septum auricularum. The parts to be 
examined are— 


Four pulmonary veins, 
Auriculo-ventricular opening, 
Musculi pectinati. 


The pulmonary veins, two from the right and two from the left 
lung, open into the back part of the auricle. The two left pul- 
monary veins terminate frequently by a common opening. 


The auriculo-ventricular opening is the aperture of communica- 
tion between the auricle and ventricle ; it is oval in shape and is 
a little smaller than the corresponding opening on the right side. 


Fic, 387.—Anatomy of the 
heart: left side. 1. Ca- 
vity of leftauricle. The 
figure is placed on that 
portion of the septum 
auricularum correspond- 
ing with the centre of 
the fossa ovalis, 2. Ca- 
vity of the auricular ap- 
pendix, near the apex of 


pectinati. 3. Opening of 
the two right pulmonary 
veins. 4. Thesinus, into 
whichthe left pulmonary 
veins open. 5. Left pul- 
monary veins, 6. Auri- 
culo-ventricular opening. 
7- Coronary vein, lying 
in the auriculo-ventricu- 
lar groove. 8. Left ven- 
tricle. 9,9. Cavity of the 
leftventricle ; the figures 


Mitral valve ; its flaps are 
connected by chord tendinese to b, b, Column carnex. ¢, ¢. Fixed columnze 
carneee, forming part of the internal surface of the ventricle. d. Arch of the aorta, 
from the summit of which the three arterial trunks of the head and upper ex- 
tremities are seen arising. e. Pulmonary artery. f. Obliterated ductus arteriosus ; 
the letter is placed in the cleft formed by the bifurcation of the pulmonary artery. 
g. Left pulmonary artery. kh. Right ventricle. i. Point of the appendix of right 
auricle, 


The musculi pectinati are fewer in number than in the right 
auricle, and are situated only in the appendix auricule. 

LEFT VENTRICLE.—The left ventricle is to be opened in the 
same manner as the right by transfixing its anterior wall close to 
the septum, and cutting downwards to the apex. 

The left ventricle is conical in external figure ; it forms the apex 
of the heart, by projecting beyond the right ventricle, while the 
latter has the advantage in length towards the base. Its walls are 
about seven lines in dalikiuoen, those of the right ventricle being 
about two lines and a half. In cross section its cavity is oval in 
shape, from the septum bulging towards the right side. 

' It presents for examination, in its interior, two openings, two 


which are seen musculi | 


rest on the septum. a. ~ 
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valves, and the tendinous cords and muscular columns ; they may 
be thus arranged :— 


Auriculo-ventricular opening, Mitral valve, 
Aortic opening, Semilunar valves. 
Chorde tendinez, 

Columnie carnee. 


The auriculo-ventricular opening is a dense fibrous ring covered 
by the endocardium, but smaller in size than that of the right side. 
Its fibrous structure is closely connected with that of the right auri- 
culo-ventricular and aortic rings ; at the junction of the three there 
is a fibro-cartilaginous mass, and in some animals (as the ox) a partial 
ring of bone called os cordis. 

The mitral valve is attached around the auriculo-ventricular 
opening, as is the tricuspid in the right ventricle. It is thicker 
than the tricuspid, and consists of two segments, of which the 
anterior is the largest and is placed between the auriculo-ventricular 
opening and the commencement of the aorta. The posterior is placed 
behind and to the left of the auriculo-ventricular opening. The 
difference in size of the two valves, both being triangular, and the 
space between them, has given rise to the idea of a bishop’s mitre 
after which they are 
named, Two small 
secondary flaps are 
placed between the 
two larger ones. 
These valves, like the 
tricuspid, are fur- 
nished with an ap- 
paratus of tendinous 
chords, chorde ten- 
dine, which are at- 
tached to two very 
large musculi papil- 
lares. 

The columne car- 
ne are smaller than 
those of the right ven- 
tricle, but are more 
numerous and more 
closely reticulated ; 
they admit of the 
same arrangement 


‘ i Fic. 388.—Section of heart at level of valves, as seen 
into three kinds as ~ from above. Tricuspid and mitral valves closed ; aortic 


on the right side, aud pulmonary partly open. p. Pulmonary artery. a. 


hose which are free Aorta. M. Mitral valve. v. Tricuspid valve. 


by one extremity, the musculi papillares, are two in number, and 
larger than those on the opposite side, one being placed on the left 


668 _ HEART, 


wall of the ventricle, the other at the junction of the septum ven- ~ 
triculorum with the posterior wall. _, 

The semilunar valves are placed around the commencement of 
the aorta, like those of the pulmonary artery ; they are similar in 
structure, and are attached to the scalloped border by which the 
aorta is connected with the ventricle. The nodule in the centre of 
each fold is larger than those of the wnat valves, and it was 
these that Aranzi particularly described; but the term corpora 
Arantii is now applied indiscriminately to both. The fosse be- 
tween the semilunar valves and the cylinder of the artery are larger 
than those of the pulmonary artery, and are called the sinus aortici 
(sinuses of Valsalva). 

The part of the ventricle which leads upwards to the aorta is 
sometimes described as the aortic vestibule or conus arteriosus ; 
its surface is smooth from the absence of columnee carneee, and from 
its walls containing a large amount of fibrous tissue it does not 
collapse when the heart empties. 

The interventricular septum is of about the same thickness as 
the wall of the left ventricle ; it is thickest below and graduall 
thins as it ascends. At its upper and anterior part there is a sma 
area where the muscular fibres are entirely absent, and the septal 
wall consists only of fibrous tissue between twolayers of endocardium ; 
this is called the wndefended space or membranous part of the septum. It 
is situated between the aortic and left auriculo-ventricular openings. 


Position of the Heart in Relation to the Chest Wall. 


Two-thirds of the heart lie to the left of the middle line, only the 
right auricle lying to the right of it ; its extreme limit to the right is 
about one inch from the border of the sternum, and to the left two 
and a half inches from the edge of that bone. The upper margin of the 
auricles corresponds to a line drawn from the second right to the first 
left intercostal space. The right auricle lies behind the lower part of 
the sternum, its outer edge being situate at about an inch to the 
outer side of the right border of the bone. The left auricle lies on 
the left of the sternum, in a line running from the second left inter- 
costal space to the upper border of the fourth left cartilage. The 
right ventricle extends from the third to the sixth cartilage of the 
left side near the sternum, the part nearest the surface being the 
conus arteriosus. The left border, formed by the left ventricle, may 
be defined by a line curved to the left, and extending from the edge 
of the sternum in the third left intercostal space, to the. fifth space 
at about three and a half inches from the middle line The apex of 
the heart, also formed by the left ventricle, is situated behind the 
fifth intercostal space, about two inches below the nipple, and half 
an inch to its inner side. The right auwriculo-ventricular opening 
(tricuspid valve) hin pr to the middle of the sternum, on a line 
with the fourth costal are: pe The left awriculo-ventricular 
opening (mitral valve) lies behind the third intercostal space of the 
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left side at about an inch from the sternum. The pulmonary opening 
(pulmonary semilunar valves) is placed to the left of the sternum, on 
a level with the articulation of the third cartilage. The aortic open- 
ing (aortic semilunar valves) is placed lower than the pulmonary, and 
corresponds to the upper edge of the third intercostal space close to the 
sternum. The valves are so situated. that the mouth of a stethoscope 
placed over the inner end of the third intercostal space of the lett 


Ly 
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Fic. 389.—Position of the heart in relation to the chest wall. v, i. Innominate veins. 
‘do. Aorta. v,.c. Vena cava superior, 7. au. Right auricle. /. au. Left auricle. 
_.r.» Right ventricle. J..v.. Left ventricle. 


side will cover a portion of them all (Holden). A needle introduced 
into the second right intercostal space close to the sternum, will 


_ pierce first the pleura and lung, then the pericardium, and next the 


ascending aorta ; introduced into the third, fourth, or fifth space 
of the right side, it will, after piercing the pleura and lung, enter 
the right auricle of the heart. 
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STRUCTURE OF THE HEART. 


The heart is covered externally by a delicate serous membrane, 
the pericardium, and is lined within by another serous membrane, 
the endocardium, its walls consist for the most part of muscular 
fibres, forming the myocardium, with a considerable amount of fat, 
especially in the grooves on the surface, and beneath the pericardium. 
The large openings are surrounded by rings of fibrous tissue, and 
these are intimately connected with a fibro-cartilaginous mass situ- 
ated in the angle. between the aortic and two auriculo-ventricular 
openings. 


Muscular Structure. 


The muscular fibres of the heart have been already described in 
the section on Histology (p. 31); but their arrangement in the auri- 
cular and ventricular walls has still to be studied. 

Ventricles.—The fibres of the ventricles have a very intricate 
arrangement. They may be divided into seven layers, the fibres of 
which differ in direction. The fibres of the first layer run spirally 
downwards from left to right, but nearly vertically ; those of the 
second layer take the same general direction, but are more inclined 
to the horizontal ; those of the third layer are still more transverse, 
and the fourth layer is quite transverse. Passing the fourth layer, 
which occupies a central position in the ventricular walls and forms 
the boundary between the external and internal layers, the order 
of arrangement is reversed and the fibres of the remaining layers, 
viz., five, six, and seven, gradually return in an opposite direction 
and in an inverse order to the same relation to the vertical as that 
maintained by the first external layer. The fibres composing corre- 
sponding external and internal layers, such as layers one and seven, 
two and six, &c., are continuous in the left ventricle at the apex, and 
in the right ventricle in the track for the anterior coronary artery, 
the fibres of both ventricles being for the most part continuous like- 
wise at the base. The fibres of the right and left ventricles anteriorly 
and septally are to a certain extent independent of each other ; 
whereas posteriorly many of them are common to both ventricles ; 
2.¢., the fibres pass from one ventricle to the other. At the apex the 
fibres are twisted round like a scroll or whorl, and then the external 
fibres enter into the interior of the ventricle, and some of them are 
continuous with those of the musculi papillares, others with the 
innermost layer of spiral fibres. The fibres from the back and front 
of the ventricle enter the apex in two different bundles, so that the 
whorl is composed of a double set of fibres twisted round each other 
something like the fingers of the two hands when they are folded 
over each other and closed. 

Auricles.—The muscular fibres of the auricles are disposed in three 
sets—transverse, spiral, and circular. The transverse are most ex- 
ternal ; they extend over both cavities and enter the septum. The 


spiral are attached at’ each extremity to the auriculo-ventricular — 
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rings ; they are looped and irregular in their arrangement, and are 
common to both auricles. The circular begin at the apex of the 
appendix and are continued on to the body of the auricle ; they 
have on their interior a number of fibres which are arranged _longi- 
tudinally. The circular fibres belonging to each auricle are distinct 
from those of its fellow. Other fibres surround the entrance of the 
vene cave and pulmonary veins and are continued for some distance 
along these vessels. 


Minute Structure. 


The cardiac pericardium (epicardium), is a thin layer, composed 
of sub-serous areolar tissue formed by a network 
of fine elastic fibres, adherent by the deep surface 
to the muscular structure of the heart ; this sup- 
ports on its free surface a single layer of polygonal 
endothelial cells, in the midst of which stomata 
are found, communicating with the sub-pericardial 
lymphatics. Beneath the pericardium, especially 
in the grooves of the heart, is more or less adipose 
tissue, which is sometimes distributed more ex- 
tensively over the surface of the organ. 

The endocardium, or lining membrane of the 
heart, is also thin, but thicker in the auricles 
than in the ventricles, and especially in the left 
auricle. It consists of three layers—namely, (1) 
a thin stratum of white fibrous areolar tissue, 
which connects it to the muscular structure ; (2) 
a middle layer, composed of elastic tissue, which & 
is so abundant in the auricles as to constitute a Fic. 390.—Endothe- 
fenestrated membrane ; and (3) a layer of poly- lium of the endo- 
gonal endothelial cells. Muscular fibres similar °"™4!™- 
to those of the wall of the heart are also found in certain parts. 
In the ventricles the endocardium is transparent ; in the auricles, 
particularly the left, it is opaque and white ; it is continuous with 
the lining membrane of the vessels which open into the heart. 

Beneath the endocardium of the ventricles in some animals, as 
the horse and sheep, peers beaded, reticulating fibres are found, 
and have been named the fibres of Purkinje. They are formed of 
large clear nucleated cells joined end to end, surrounded by granular 
material ; the outer part of the cells shows evidences of transverse 
striation. ‘They are believed to represent a stage in the develop- 

! an of the heart muscle, and are not present in the adult human 
eart. 

The auriculo-ventricular valves are composed of two layers of’ 
endocardium, connected in the body of the valve by areolo-fibrous 
tissue, mingled with a network of elastic fibres ; towards the edges 

' of the valve, the two layers become blended with each other, and 
form a single membrane. Occasionally the muscular fibres of. the 
heart wall are continued into these valves. The chorde tendinee 
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consist of a fasciculus of tendinous fibres invested by a thin layer — 
of endocardium, The semilunar valves are composed of a thin — 
stratum of elastic and areolar tissue, the elastic tissue forming a fine — 
network in the substance of the latter, and the free surface being 
invested by a single or double layer of endothelium. a 

Vessels and Nerves.—The «arteries of the heart are derived from — 
the left and right coronary; the capillaries form a fine network — 
around the muscular fasciculi as in other muscles ; the veins accom- 
pany the arteries, and empty themselves by the common coronary — 
vein into the right auricle ; the Thebesian and right cardiac veins — 
discharging their blood directly into the auricle. The valves of the 
heart are non-vascular, with the exception of the auriculo-ventri- — 
cular valves when they contain muscular fibre. Lymphatic vessels 
are scanty in the bag of the pericardium, but numerous beneath the — 
visceral layer ; they follow the grooves of the heart, and terminate 
in the glands situated beneath the arch of the aorta, and upon the 
bifurcation of the trachea. 

The nerves of the heart are numerous, and derived from the 
cardiac plexuses, which are formed by filaments from the sym- 
pathetic and pneumogastric nerve, and reach the substance of the — 
organ by means of the anterior and posterior coronary plexus. The 
nervous filaments partly accompany the vessels, partly cross their 
course, anastomose with each other at acute angles, and pierce the 
surface of the heart to reach its substance and the endocardium. 
The nerves are grey, being composed of fine pale fibres, a few 
only of the larger nerves containing in addition an admixture of 
medullated fibres. “Where the nerve filaments intersect each other 
there are minute ganglionic enlargements, which receive the name — 
of ganglia of Remak. 

Size and Weight of the Heart.—Roughly stated, the heart is 
about equal in size to the closed fist of the individual ; it measures — 
about five inches in length, three and a half in greatest width, and 
two and a half in greatest thickness. The average weight of the 
heart in the male is eleven ounces, and in the female about nine 
ounces. : 


3 
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Fetal Heart and Fetal Circulation. 


Fetal Heart.—At the time of birth the heart is large in pro-. 
portion to the size of the body ; the walls of the two ventricles are 
of nearly equal thickness, and are relatively thicker than in adult 
life; the right and left auricles communicate by an oval opening, 
foramen ovale (Foramen of Botal). Both ventricles pour their 
blood into the aorta, this being accomplished in the case of the ri 
ventricle by means of a trunk connecting the pulmonary artery with 
the junction of the transverse and descending parts of the arch, 
ductus arteriosus; the Eustachian valve is large, and serves to 
prevent the blood from the inferior cava passing into the auriculo- 
ventricular opening, directing it into the foramen ovale. q 
~ Fotal Circulation.—The pure blood is brought from the placen 
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by the umbilical vein. The umbilical vein passes through the 
umbilicus and enters the liver, where it divides into several branches ; 
two or three of these 
branches are  distri- 
buted to the left lobe, 
one branch communi- 
cates with the portal 
vein in the transverse 
fissure and _ supplies 
the right lobe, and a 
large branch, the duc- 
tus venosus, passes 
directly backwards and 
joins the inferior vena 
cava. In the inferior 
cava the pure blood 
becomes mixed with 
that which is returning 
from the lower extre- 
mities and abdominal 
viscera, and is carried 
through the right 
auricle (guided by the 
Eustachian valve) and 
through the foramen 
ovale into the left 
auricle. From the left 
auricle it passes into 
the left ventricle, and 
from the left ventricle 
into the aorta, whence it 
is distributed by means 
of the carotid and sub- 
elavian arteries, princi- D 
pally to the head and 4 
upper extremities. 5 : a Y 

Brom the head and "5.2%, jenoaue,  Ductus arteriosus. a. Hypoges: 


upper extremities the tric arteries. ¢. Termination of visceral = and 

j ; " commencement of portal system. ff. Portal vein. 
ee pure blood is > a The arrows show the course of the blood current, 
turned by the superior 


-yena cava to the right auricle ; from the right auricle it is propelled 
‘into the right ventricle, and from the right ventricle into the pul- 
monary artery. In the adult, the blood would now be circulated 
‘through the lungs and oxygenated, but in the feetus the lungs are 
‘solid and almost impervious. Only a small quantity of blood 
passes therefore into the lungs, the greater part courses through the 
‘ductus arteriosus into the commencement of the descending aorta, 
where it becomes mingled with a very small portion of the pure 


blood derived from the left ventricle, 


| 


2 U 


674 F@TAL CIRCULATION. 


Passing along the aorta, a small quantity of this mixed blood is 
distributed by the external iliac arteries to the lower extremities ; 
the greater portion is conveyed by the bypognenrts branches of the 
internal iliac arteries to the placenta ; the hypogastric arteries pass 
forwards by the side of the fundus of the bladder, and upwards 
along the anterior wall of the abdomen to the umbilicus, where 
they become the umbilical arteries. 

From a careful consideration of this circulation, we perceive—ist. 
That the pure blood from the placenta is distributed in considerable 
quantity to the liver, before entering the general circulation. Hence 
arises the abundant nutrition of that organ, and its enormous size in 
on ee with other viscera. 

edly, That the right auricle is the scene of meeting of a double 
current ; the one coming from the inferior cava, the other from the 
superior, and that they must cross each other in their respective 
courses. The inferior cava opens almost directly into the left auricle ;_ 
and, by the aid of the Eustachian valve, the current in the cava is 
almost entirely excluded from the right auricle. 

3dly. That the blood which circulates through the arch of the 
aorta comes directly from the placenta; and although mixed with 
the impure blood of the inferior cava, yet is propelled in such 
abundance to the head and upper extremities, as to provide for the 
increased nutrition of those parts, and prepare them, by their 
greater size and development, for the functions which they are 
required to perform at the instant of birth. 

4thly. That the blood circulating in the descending aorta is very 
impure, being obtained principally from the returning current in 
the superior cava; a small quantity only being derived from the 
left ventricle. Yet it is from this impure blood that the nutrition 
of the lower extremities is provided ; hence we are not surprised at 
their insignificant development at birth. 

5sthly. That there are three places where a certain admixture of 
impure with purer blood occurs, viz., (1) at the junction of the ductus 
venosus and inferior cava, (2) in the right auricle, and (3) at the 
junction of the ductus arteriosus and aorta ; the first of these is the 
only important mixture. 

After birth, the foramen ovale becomes gradually closed by a 
membranous layer, which is developed from the margin of the 
opening on the left side and from below upwards, and completely 
separates the two auricles. The situation of the foramen is seen 
in the adult heart, on the septum auricularum, and is called the 
fossa ovalis; the prominent margin of this opening is the annulus 
ovalis. 

As soon as the lungs have become inflated by the first aet of 
ew camer the blood of the pulmonary artery courses through its 
right and left branches into the lungs, to be returned to the left 
auricle by the pulmonary veins. Thus the pulmonary circulation 
is established. Then the ductus arteriosus contracts and degenerates 
into an impervious fibrous cord, serving in after-life simply as a 
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bond of union between the left pulmonary artery and the concavity 
of the arch of the aorta. 

The current through the umbilical cord being arrested, the hypo- 
gastric arteries likewise contract and become impervious. The 
umbilical vein and ductus venosus, also deprived of their circulating 
current, become reduced to fibrous hh the former being the 
round ligament of the liver, and the latter a fibrous band which 
may be traced along the fissure of the ductus venosus to the inferior 
vena cava. 


ORGANS OF RESPIRATION AND VOICE. 


The organs of respiration are the two lungs, with their air-tube, 
the trachea, to the upper part of which is adapted an apparatus of 
cartilages, constituting the organ of voice, or larynx. 


THE LARYNX. 


The larynx is situated at the fore-part of the neck, between the 
trachea and base of the tongue. It is a short tube, of an hour-glass 
form, and is composed of cartilages, ligaments, muscles, vessels, nerves, 
and mucous membrane. 

’ The cartilages are nine in number, three of which are single and 
placed in the middle line ; the other six are arranged in three pairs 
placed symmetrically on each side. They are the— 


Thyroid, ‘lwo cornicula laryngis, 
Cricoid, Two cuneiform, 
Two arytenoid, Epiglottis. 


The thyroid (4upeds «iSos, like a shield) is the largest cartilage of 
the larynx: it consists of two lateral portions, or ale, which meet 
at an angle in front, and form the projection which is known by the 
name of pomum Adami, In the male, after puberty, the angle of 
union of the two al is acute ; in the female, and before puberty in 
the male, it is obtuse. When the pomum Adami is prominent, 
a bursa mucosa is often found between it and the skin. 

_ Each ala is quadrilateral in shape, and forms a rounded border 
posteriorly, which terminates above, in the superior cornu, and 
below, in the inferior cornu ; the former pass upwards and slightly 
backwards, and are connected by means of the thyro-hyoid ligaments 
with the extremities of the greater cornua of the os hyoides; the 
latter curve downwards and inwards, and terminate by a smooth 
- facet, by means of which they articulate with the lateral aspect of 
_ the cricoid cartilage. On the side of the ala is an oblique line, or 
_ ridge, directed downwards and forwards, and bounded at each ex- 
tremity by a tubercle. Into this line the sterno-thyroid muscle is 
inserted, and from it the thyro-hyoid takes origin ; the triangular 
area behind it gives attachment to the inferior constrictor of the 
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pharynx. In the receding angle, formed by the meeting of the two 
ale, on the inner side of the cartilage, and near its lower border, 
are attached the epiglottis, vocal cords, 
thyro-arytenoid and_ thyro - epiglot- 
tidean muscles. By its upper bonles 
the thyroid cartilage is connected with 
the hyoid bone by means of the thyro- 
hyoid membrane, its lower border being 
in like manner connected with the 
cricoid cartilage by the crico-thyroid 
membrane. The posterior border of 
each ala has attached to it the thyro- 
hyoid and palato-pharyngeus muscles, 

The cricoid (xpixos ei8os, like a ring) 
is a ring of cartilage, narrow in front, 
and broad behind, where it is sur- 
mounted by tivo rounded surfaces, which 
articulate with the arytenoid cartilages. 
At the middle line, posteriorly, is a 
Fra. 392.—Cartilages of the larynx. vertical ridge giving attachment to the 

1. Cricoid, 2. Thyroid. 3. Ary- esophagus, and at each side of the 

tenoid cartilage. 4. Corniculum yjdge are the depressions which lodge 

leryngis. 5. Mpiglotims: the crico-arytenoidei postici muscles, 
On either side of the ring is a glenoid cavity, which articulates with 
the inferior cornu of the thyroid cartilage. Its upper border gives 
attachment to the lateral crico-arytenoideus muscle and the crico- 
thyroid membrane, and its lower border is connected with the upper 
ring of the trachea by fibrous membrane. 

The arytenoid cartilages (apuraiva,* a pitcher), two in number, 
are triangular and prismo‘d in form, They are broad and thick 
Fic.393.—Rightary- below where they articulate 

tenoid, viewed with the upper border of the 

fron, | Bhs. | uber cricoid cartilage ; pointed 


side (twice the nor- 
mal size). 1. Mus- above, and prolonged by two 
cular angle. 2. small pyriform _ fibro-carti- 
Vocal angle. 3. lag - ° . 
Transverse ridge. AGES, cornicula ; laryngis 
- Upper ridge, bor- (capitula Santorini), which 
ering fossa. 5. j : : . i. 
Peale & Powe, are curved inwards and back- 
7. Corniculum la- wards, and they each present 
ryngis. & three surfaces, posterior, in- 
ternal, and anterior. The posterior surface is concave, and lodges 
part of the arytenoideus muscle ; the internal surface is smooth, 
and forms part of the lateral wall of the glottis ; the anterior 
or external surface is rough and uneven, and gives attachment 
to the vocal cord, thyro-arytenoideus, crico-arytenoideus lateralis 
* This derivation has reference to the appearance of both carti s taken together 
and covered by mucous membrane. In animals, which were the principal sub- 
jects of dissection among the ancients, the opening of the larynx, with the ary- 
tenoid cartilages, bears a curious resemblance to the mouth of a pitcher with a large 
spout, 
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and posticus. The outer angle is a stout prominent process, 
which gives attachment to the crico-arytenoideus posticus and 
crico-arytenoideus lateralis muscles, and hence has been named 
the processus muscularis ; the anterior angle is a sharp and pointed 
process directed forwards ; it gives attachment to the inferior thyro- 
arytenoid ligament or true vocal cord, and has been named the 
processus vocalis. 

_ The cuneiform cartilages (cartilages of Wrisberg) are two small 
cylinders of yellow fibro-cartilage, about seven lines in length, and 
enlarged at each extremity. They lie in the aryteno-epiglottidean 
folds of mucous membrane. 

In the male, the cartilages of the larynx are more or less ossified, 
particularly in old age. 

The epiglottis (emyAwrris, upon the tongue) is a fibro-cartilage of 
a yellowish colour, studded with a number of small mucous glands, 
lodged in shallow pits on its surface. It is shaped like an obcor- 
date leaf, and placed immediately in front of the opening of the 
larynx, which it partly closes when the larynx is drawn up beneath 
the base of the tongue. It is attached by its point to the receding 
angle of the thyroid cartilage by means of fibrous tissue forming the 
thyro-epiglottic ligament, and to the inner surface of the body of the 
hyoid bone by the /iyo-epiglottic ligament ; with the base of the tongue 
it is connected by folds of mucous membrane forming the frenula, or 
glosso-epiglottidean folds, and with the summit of the arytenoid car- 
tilages by the aryteno-epiglottidean folds. Its laryngeal surface is 
concavo-convex from above downwards, and concave from side to 
side ; the convex portion projects into the anterior part of the upper 
opening of the larynx, and forms the cushion of the epiglottis. 

Ligaments.— he ligaments of the larynx are numerous, and may 
be arranged into four groups: 1. Those which articulate the thyroid 
with the os hyoides. 2. Those which connect it with the cricoid. 
3. Ligaments of the arytenoid cartilages. 4. Ligaments of the epi- 

lottis. 

‘ 1. The ligaments which connect the thyroid cartilage with the os 
hyoides are three in number. 

Two thyro-hyoid ligaments pass between the superior cornua 
of the thyroid and the extremities of the greater cornua of the os 
hyoides ; they are composed of yellow fibrous tissue, and often con- 
tain a sesamoid bone or cartilage (cartilago triticea). 

The thyro-hyoid membrane is a broad membranous layer, occu- 
pying the entire space between the upper border of the thyroid 
cartilage and the upper and inner bees of the os hyoides. It is 
pierced by the superior laryngeal nerve and artery. 

2. The ligaments connecting the thyroid to the cricoid cartilage 
are also three in number :— 

Two capsular ligaments, with their synovial membranes, which 
form the articulation between the inferior cornua of the thyroid and 
the sides of the cricoid ; and the crico-thyroid membrane. 

The crico-thyroid membrane is a fan-shaped layer of yellow 


678 LARYNX. 


elastic tissue, thick in front (middle crico-thyroid ligament) and 
thinner at each side (lateral crico-thyroid ligament). It is attached 
by its apex to the lower border and receding angle of the thyroid 
cartilage, and by its expanded margin to the upper border of the 
cricoid and base of the arytenoid cartilages. Superiorly it is con- 
tinuous with the inferior margin of the vocal cords. The front of 
the crico-thyroid membrane is crossed by a small artery, the inferior 
laryngeal, and is the spot selected for the operation of laryngotomy. 
Laterally it is covered in by the crico-thyroid and lateral crico- 
arytenoid muscles. 


3. The ligaments of the arytenoid cartilages are eight in 
nuwnber :— 


Two capsular ligaments, with synovial membranes, which arti- 
culate the arytenoid cartilages with the cricoid, strengthened behind 


Fic. 394.—Vertical section of the larynx, showing 
its ligaments. 1. Body of os hyoides. 2. Its 
great cornu. 3. Lesser cornu. 4. Ala of the 
thyroid cartilage. 5. Superior cornu. 6. In- 
ferior cornu. 7. Pomum Adami. 8, 8. Thyro- 
hyoid membrane; the openingin the membrane 
immediately above the posterior figure is for 
the passage of the superior laryngeal nerveand 
artery. 9. Tbyro-hyoid ligament; the figure 
is Ae | immediately above the sesamvid 
cartilage. a. Epiglottis. 0b. Hyo-eviglottic 
ligament. .c. Thyro-epiglottic ligament. d. 
Arytenoid cartilage ; inner surface. ¢. Outer 
angle of base of arytenoid cartilage. 7. °Corni- 
culum laryngis. g. Cuneiform cartilage. hk. 
Superior thyro-arytenoid ligament. 7. Inferior 
thyro-arytenoid ligament, or true vocal cord ; 
the elliptical space between the two thyro- 
arytenoid ligaments is the ventricle of the 
larynx. k, Cricoid cartilage. 1. Lateral portion 
of the crico-thyroid membrane. m. Central 
portion of thesame membrane. 2. Upper ring 
of trachea, o. Section of isthmus of thyroid 
body. , p. Levator glandule thyroidez. 


by two posterior crico-arytenoid bands or ligaments; and the 
superior and inferior thyro-arytenoid ligaments. 
he superior thyro-arytenoid ligaments are two scattered 
bands of fibres attached in front to the receding angle of the thyroid 
cartilage, and behind to a tubercle on the anterior surface of each 
arytenoid cartilage, and contained in the folds of mucous membrane 
constituting the false vocal cords. The lower border of this liga- 
ment forms the upper boundary of the ventricle of the larynx. 
The inferior thyro-arytenoid ligaments, or true vocal cords, 
are thicker than the superior, and are composed of yellow elastic 


tissue. Each ligament is attached in front to the receding angle of © 


the thyroid cartilage, and behind to the anterior angle of the base of 


—. 
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the arytenoid. The inferior border of the vocal cord is continuous 
with the lateral expansion of the crico-thyroid ligament. The 
superior border forms the lower boundary of the ventricle of the 
larynx. The space between the two true vocal cords is the glottis 
or rima glottidis. 

4. The ligaments of the epiglottis are five in number—namely, 
three glosso-epiglottic, hyo-epiglottic, and thyro-epiglottic. 

The glosso-epiglottic ligaments are three folds of mucous mem- 
brane, which connect the anterior surface of the epiglottis with 
the root of the tongue. The hyo-epiglottic ligament is a band of 
yellow elastic tissue passing between the anterior aspect of the 
epiglottis near its apex, and the upper margin of the body of the os 
hyoides. The thyro-epiglottic ligament is a long and slender 
fasciculus of yellow elastic tissue, which embraces the apex of the 
epiglottis, and is inserted into the receding angle of the thyroid 
cartilage immediately below the anterior fissure and above the 
attachment of the vocal cords, 

Muscles.—The intrinsic muscles of the larynx are nine in num- 
ber; five of which are the muscles of the vocal cords and rima 
glottidis, and four are muscles of the epiglottis. 

The five muscles of the vocal cords and rima glottidis are— 


Crico-thyroid, Thyro-arytenoideus, 
Crico-arytenoideus posticus, Arytenoideus. 
Crico-arytenoideus lateralis, 


The crico-thyroid muscle arises from the anterior surface of the 
ericoid cartilage, and passes obliquely outwards and backwards to 
be inserted into the lower and inner border of the ala of the thyroid 
from its tubercle as far back as the inferior cornu. Some of its 
fibres are continuous with those of the inferior constrictor of the 
pharynx, and others with those of the crico-arytenoideus lateralis. 

The crico-arytenoideus posticus «rises from the depression on 
the posterior surface of the cricoid cartilage, and passes upwards and 
outwards to be inserted into the muscular angle of the arytenoid. 
Its upper fibres are continuous with the lower fibres of the ary- 
Bevciletin: 

The crico-arytenoideus lateralis arises from the upper border of 
the side of the cricoid, and passes upwards and backwards to be 
inserted into the muscular angle of the base of the arytenoid cartilage. 

The thyro-arytenoideus is situated above the preceding muscle ; 
it arises from the receding angle of the thyroid cartilage, close to the 
outer side of the true vocal cord, and passes backwards parallel with 
the cord, to be inserted into the base and outer and anterior surfaces 
of the arytenoid cartilage. Some observers describe the fibres of 


this muscle as being attached to the true vocal cord, spreading along 


its outer border ; this, however, is much disputed, and must be re- 


- garded at present as not definitely proved. 


The arytenoideus muscle occupies the posterior concave sur- 
face of the arytenoid cartilages, between which it is stretched. It 
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consists of deep fibres arranged transversely, and passing between the 
arytenoid cartilages, and of two oblique bands crossing each other 


q 
\\ 
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and continuous by their outer ends 
with the thyro - arytenoideus. The 
uppermost fibres run to the carti- 
lages of Santorini, and the lower 
ones blend with those of the thyro- 
arytenoideus, and crico -arytenoideus 
lateralis (Kanthack). 


| 


The four muscles of the epiglottis 
are — 


Thyro-epiglottideus, 
Aryteno-epiglottideus pie oer 
Aryteno-epiglottideus inferior, 
Hyo-epiglottideus. 


The thyro-epiglottideus appears to 
be formed by the upper fibres of the 
thyro-arytenoideus muscle ; they spread 
out on the external surface of the sac- 
culus laryngis, and in the aryteno-epi- 
glottidean fold of mucous membrane, 
on which they are lost ; a few of the 
anterior fibres being continued onwards 
to the side of the epiglottis (depressor 
epiglottidis). 

The aryteno-epiglottideus superior 
consists of a few scattered muscular 
fibres, which pass forward in the fold 
of mucous membrane forming the late- 
ral boundary of the entrance into the larynx, from the apex of the 
arytenoid cartilage to the side of the epiglottis. 

The aryteno-epiglottideus inferior, closely connected with the 
sacculus laryngis, may be seen by raising the mucous membrane 
immediately above the ventricle of the larynx. It arises by a narrow 
and fibrous origin from the arytenoid cartilage, just above the attach- 
ment.of the vocal cord ; and passing forwards and a little upwards 
expands over the upper half or two-thirds of the sacculus laryngis ; 
it 1s inserted by a broad attachment into the side of the epiglottis. 

The hyo-epiglottideus has not hitherto been described as a 
normal muscle of the human larynx. From the investigations, 
however, of Dr. John Macintyre in the dissecting-room of St. 
Mungo’s College, it would appear that it is invariably present, — 
pent e varying much in the degree of its development. It 
generally consists of three muscular slips lying beneath the glosso- 
e ys hipeetrs folds, and passing from the hyoid bone to the front 
of the epiglottis. 

The muscles of the larynx are so intimately connected with each 
other, that the separation into those above named and described is 


Fic. 395.—Posterior view of the 
larynx. 1. Epiglottis. 2. Ary- 
teno-epiglottideus. 3. Superior 
cornu of thyroid. 4. Oblique 
fibres of arytenoideus. 5. Ary- 
teno-epiglottidean fold, 6. Deep 
fibres of arytenoideus. 7. Cor- 
niculum laryngis. 8 Mus- 
cular angle of arytenoid. 9. 
Thyroid cartilage. x10, Crico- 
arytenoideus posticus. 11. Arti- 
culation of cricoid with thyroid. 
12. Trachea. 13. Cricoid carti- 
lage. 


ACTIONS OF THE MUSCLES OF THE LARYNX. 681 


in the main, artificial. The most distinct muscle is the crico-thyroid, 
and next to this the crico-arytenoideus posticus ; the others are so 
united as to form a complete sphincter muscle, sphincter laryngis, 
which encloses the cavity of the glottis, and spreads out over the 
vocal cords and arytenoid cartilages, some of the fibres even reaching 
to the cornicula laryngis. 

Actions.—The crico-arytenoidei postici open the glottis while all 
the rest close it. The arytenoideus approximates the arytenoid 
cartilages posteriorly, and the crico-arytenoidei laterales and thyro- 
arytenoidei anteriorly ; the latter, moreover, close the glottis mesi- 
ally. The crico-thyroidei are tensors of the vocal cords, and these 
muscles, together with the thyro-arytenoidei, regulate the tension, 
position, and vibrating length of the vocal cords. 

The crico-thyroid muscles effect the tension of the vocal cords by 
rotating the inferior cornua of the thyroid on the cricoid ; by this 


Fig. 396.—Side view of larynx, one ala of 
thyroid cut through and turned down. 1. 
Great cornu of hyoid, 2. Lesser cornu. 3. 
Cartilago triticea in thyro-hyoid ligament. 
4. Body of hyoid. 5. Thyro-hyoid membrane. 
6. Epiglottis. 7. Superior cornu of thyroid. 
8. Front of thyro-hyoid membrane. 9g. Corni- 
culum laryngis. 10. Aryteno-epiglottideus. 
11. Arytenoideus, 12. Thyroid, 13. Muscular 
angle of arytenoid. 14. Thyro-arytenoideus. 
15. Crico-arytenoideus posticus, 16, Crico-ary- 
tenoideus lateralis. 17. Articulation between 
inferior cornu of thyroid and cricoid (laid 
open). 18. Crico-thyroid (turned down). 109. 
Cricoid. 20. Lower part of right ala of 
thyroid (turned down). 21. Trachea, 


action the anterior portion of the thyroid is drawn downwards, and 
made to approximate the upper edge of the cricoid, thus separating 
it further from the arytenoid to which the vocal cords are fixed. 
The crico-arytenoidei postici separate the vocal cords by drawing 
the outer angles of the arytenoid cartilages outwards and down- 
wards. The crico-arytenoidei laterales, by drawing the outer angles 
of the arytenoid cartilages forwards, approximate the anterior angles 
to which the vocal cords are attached. The thyro-arytenoidei draw 
the arytenoid cartilages forwards, and, by their connection with 
the vocal cords, make the whole length or any segment of the 
cords tense. 

The thyro-epiglottideus acts principally by compressing the glands 
of the sacculus laryngis and the sac itself: by its attachment to the 
ears it would act feebly upon that valve. The aryteno-epi- 
glottideus superior serves to keep the mucous membrane of the 
sides of the opening of the glottis tense, when the larynx is drawn 
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upwards and the opening closed by the epiglottis. Of the aryteno- 
epiglottideus inferior, the functions appear to be, to compress the 
subjacent glands which open into the pouch ; to diminish the capa- 
city of that cavity, and change its form; and to approximate the 
epiglottis and the arytenoid cartilage. : ; 
Mucous Membrane.—The aperture of the larynx is a triangular 
or cordiform opening, broad in front and narrow behind ; bounded 
anteriorly by the epiglottis, posteriorly by the arytenoideus muscle, 
and on either side by a fold of mucous membrane stretched between 
the side of the epiglottis and the apex of the arytenoid cartilage. 
On the margin of this aryteno-epiglottidean fold the cuneiform 
cartilage forms a prominence more or less distinct. Between these 
folds and the ala of the thyroid, on each side, is a large fossa lined by 
mucous membrane, and named the hyoid or innominate fossa ; be- 
neath its mucous lin- 
ing the superior and 
inferior laryngeal 


Fic. 397.— Vertical  sec- 
tion of larynx, show- 
ing its ligaments. 1. 
Hyoid. 2 Epiglottis. 
3 and 8 Thyro-hyoid 
membrane. 4. Great 
cornu of hyoid. 5s. 
False vocal cord. 6, 
Thyro-byoid ligament. 
7- Ventricle of larynx. 
9. True vocal cord. 10. 


Aryteno - epiglottidean | 


fold and cartilage of 
Wrisberg. x11. Thyroid. 
12. Superior cornu. 13. 
Crico - thyroid mem- 
brane. x14. Arytenoi- 
deus. 15. Trachea. 16. 
Arytenoid cartilage. 18. 
Cricoid. 


nervescommunicate, 
and the branches of 
thesuperiorand infe- 
rior thyroid arteries 
anastomose. The 
cavity of the larynx 
is divided into’ two 
parts by an oblong 
constriction pro- 
duced by the pro- 
minence of the vocal 
cords. That portion 
of the cavity which 
lies above the con- 
striction is broad and 
triangular above, 


and narrow below ; 
that which is below 
it, is narrow above 
and broad and cylindrical below, the circumference of the cylinder 


corresponding with the ring of the cricoid; while the space in-- 


cluded by the: constriction is a narrow, triangular fissure, the 
glottis or rima glottidis. The form of the glottis is that 
of an isosceles triangle, bounded on the sides by the vocal cords 
and inner surface of the arytenoid cartilages, and behind by the 
arytenoideus muscle; the part of the chink of the glottis which 
lies between the vocal cords is often described as the vocalising 
area, and the smaller posterior portion as the respiratory area. Its 
length is greater in the male than in the feniale, and in the former 
measures somewhat less than an inch. Immediately above the 
a asap caused by the vocal cord, and extending nearly its entire 
length on each side of the cavity of the larynx, is an elliptical fossa, 


a 
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the ventricle of the larynx. This fossa is bounded below by the 
true vocal cord, which it serves to isolate, and above by a border 
of mucous membrane folded upon the lower edge of the superior 
thyro-arytenoid ligament (superior or false vocal cord). The whole 
of the cavity of the larynx, with its prominences and depressions, 
is lined by mucous membrane, continuous superiorly with that 
of the mouth and pharynx, and prolonged inferiorly through the 
trachea and bronchial tubes into the lungs. In the ventricles of the 
larynx the mucous membrane forms a cecal pouch of variable size, 
termed the sacculus laryngis. The sacculus laryngis is directed 
upwards, sometimes extending as high as the upper border of the 
thyroid cartilage, and occasionally above that border. When dis- 
sected from the interior of the larynx it is found covered by the 
aryteno-epiglottideus muscle and a fibrous membrane, which latter 
is attached to the superior thyro-arytenoid ligament below ; to the 
epiglottis in front ; and to the upper border of the thyroid cartilage 
above. If examined from the exterior of the larynx, it will be seen 
to be covered by the thyro-epiglottideus muscle. On the surface of 
its mucous membrane are the openings of sixty or seventy small race- 
mose glands, which are situated in the sub-mucous tissue, and give 
to its external surface a rough and ill-dissected appearance. The 
secretion from these glands is intended for the lubrication of the 
vocal cords, and is directed upon them by two small valvular folds 
of mucous membrane, which are situated at the entrance of the 
sacculus. The mucous membrane is closely connected to the epi- 
glottis and to the vocal cords, on the latter being remarkable for its 
thinness. It is invested by a columnar ciliated epithelium as high 
up as the superior folds of the ventricle of the larynx and lower half 
of the epiglottis, but on the true vocal cords the epithelium is squa- 
mous and non-ciliated. 

Glands.—The mucous membrane of the larynx is furnished with 
an abundance of mucous glands ; many of these are situated on the 
epiglottis, in the sacculus laryngis, and in the aryteno-epiglottidean 
folds, where they are termed arytenoid. The body known as the 
epiglottic gland is merely a mass of areolar and adipose tissue, 
situated in the triangular space between the front surface of the 
apex of the epiglottis, the hyo-epiglottic ligament, and the thyro- 
hyoid ligament. 

Laryngoscopic Appearance.— When examined by means of the 
laryngoscope, the upper opening of the larynx presents the appear- 
ance of a space of almost semilunar form, bounded in front by the 
base of the tongue and behind by the wall of the pharynx. In the 
anterior part of this space the curved free extremity of the epiglottis 
(Fig. 398, ¢) is seen, and projecting into the space from before, in the 
middle line, the cushion of the epiglottis (cw). In the middle line 
behind is a narrow slit, which is the space between the two arytenoid 
cartilages, and on each side of this a rounded tubercle, the tip of 
each corniculum laryngis; a little externally to these, two other 
tubercles will be noticed, due to the presence of the cuneiform 
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cartilages, and running from them outwards to the edges of the 
epiglottis, two crescentic folds of mucous membrane, the oe 
epiglottidean folds. In the middle of the space, four flattened 
bands will be seen, 
two on each side; 
4 these are the true 
(ive) and false (svc) 
vocal cords; _ be- 
tween the former 
lies the narrow chink 
or fissure of the 
glottis. 

Vessels and Nerves.—The arteries of the larynx are derived 
from the superior and inferior thyroid. The nerves are the superior 
laryngeal and recurrent laryngeal ; both branches of the pneumo- 
gastric. The two nerves communicate with each other, but the 
superior laryngeal is distributed principally to the mucous mem- 
brane at the entrance of the larynx ; the recurrent to the muscles. 


Fic. 398.—Laryngo- 
scopic view of the 
glottis during the 
emission of a high 
note. e. Epiglot- 
tis. cu. Cushion 
of the epiglottis. 
ive. True vocal: 
cord. svc. False 
vocal cord. 


THE TRACHEA. 


The trachea or wind-pipe is cylindrical for about two-thirds of its 
circumference, and flattened on the posterior third, where it rests on 
the cesophagus ; it extends from opposite the upper border of the 
sixth cervical vertebra to opposite the fourth dorsal, where it divides 
into the two bronchi. The length of the trachea is about four inches 
(11 em.), and its diameter from side to side nearly an inch (21 mm.) ; 
it is somewhat larger in the male than in the female. The right 
bronchus, larger than the left, passes off nearly at right angles, to the 
upper part of the corresponding lung. The left descends obliquely, 
and passes beneath the arch of the aorta, to reach the left lung. 

The trachea is composed of cartilaginous rings, fibrous membrane, 
muscular fibres, elastic tissue, and is lined by mucous membrane. 

The cartilaginous rings are from fifteen to twenty in number, 
and extend for two-thirds around its cylinder, being deficient at the 
posterior part. The first ring is received within the lower margin 
of the cricoid cartilage, and is broader than the rest; the last is 
broad at the middle in consequence of the prolongation of the lower 
border into a triangular process which curves backwards at the point 
of bifurcation. The posterior extremities of the rings are rounded, 
.and occasionally one or two rings will be found to bifurcate. The 
outer surface of each ring is flat, the inner is convex from above 
downwards. 

The fibrous membrane connects the rings and forms a thin 
covering to them on the outer surface. Internally it does not reach 
the surface, and the rings have in consequence on that aspect an 
appearance of greater prominence. It also stretches across between 
the rings on the posterior part of the trachea. 

The muscular fibres are disposed transversely across the space, 
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between the extremities of the rings behind. They are placed 
internally to the fibrous membrane. Outside the circular fibres are 
a few running longitudi- . 
nally: they are connected 
with the inner surface of the 
ends of the rings, and with 
the external fibrous mem- 
brane. 

The elastic tissue forms 
the submucous tissue, and 
is disposed in longitudinal 
bundles within the rings, 
and internally to the muscular layer behind. It is most developed 
opposite the bifurcation of the trachea, 

‘The mucous membrane, which is pale, forms the internal lining 
of the tube, and has opening upon its surface the excretory tubes 
of numerous mucous glands, the glands themselves lying external 
to the muscular coat; it is furnished with a ciliated columnar 
epithelium, continuous with that of the larynx above and the 
bronchial tubes below. Beneath the columnar cells and surround- 
ing their bases is a collection of small irregular cells (Debove’s layer), 
many of which become distended with mucus and form goblet cells, 
The mucous membrane contains a large amount of lymphoid 
tissue. 

The mucous glands are small ovoid bodies situated between the 
fibrous membrane and the muscular layer behind, and in the sub- 
stance of the fibrous membrane between the rings. Their ducts open 
upon the mucous membrane. 

Nerves.—The nerves of the trachea are derived from the vagus 
and its recurrent branch ; they form a fine gangliated plexus on 
the outside of the muscular coat, the nerve filaments becoming non- 
medullated. 

The bronchi correspond very closely in structure with the trachea ; 
the cartilaginous rings are deficient behind, as in that tube ; there are 
usually six-to eight rings in the right bronchus and ten to twelve 
in the left. 

The right bronchus is the more horizontal of the two, but it is 
shorter than the left ; it is larger, and is more directly continuous 
with the trachea, so that foreign bodies getting into the windpipe 
commonly pass into the right bronchus. ‘The right gives off a branch 
above the pulmonary artery (eparterial bronchus) as well as branches 
below (hyparterial); the left gives off the latter only. 


Fia. 399.—Ciliated 
epithelium from 
the trachea, 1, 
External layer of 
longitudinal elas- 
tic fibres, 2. Base- 
ment membrane, 
3. Round cells, 4. 
Oval and oblong 
cells. 5, Ciliated 
cells, 


THYROID BODY. 


The thyroid body consists of two lobes, placed one on each side of 
the trachea, and connected with each other by means of an isthmus, 
which crosses its upper rings, usually the third and fourth ; but in 
this respect there is some variety, a point necessary to be remembered 
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in operations on the trachea. The lobes are somewhat conical in 
shape, being larger below than above, and the smaller end is con- 
tinued upwards to the side of the thyroid cartilage. The isthmus is 
- connected with the lower third of the two lobes, and often gives 
origin to a process of variable length and size, called the pyramid 
or third lobe. The pyramid is generally situated on the left side - 
of the isthmus, and is often derived from the left lobe; it is fre- 
quently connected with the hyoid bone by a muscular band, which 
receives the name of levator glandule thyroidew. The left lobe is 
somewhat smaller than the right, the weight of the entire body 
being about one ounce and a half. It is, however, larger in young 
persons and females than in adult males, and undergoes a slight 
increase during menstruation. Its permanent enlargement consti- 
tutes bronchocele, goitre, or the Derbyshire neck. 

Structure.—The structure of the thyroid is of a brownish-red 
colour, and is composed of a dense aggregation of minute and inde- 
pendent membranous 
cavities or vesicles en- 
closed by a plexus of 
capillary vessels, and 
connected together by 
areolar tissue. The 
vesicles are composed 
of a basement membrane 
lined by a columnar 
epithelium of nucleated 
cells, and contain a clear 
yellowish fluid, in which 
are found cells ; thelatter 
/ measuring ;q9 of an 
: CSE) inch in diameter. 

Uj S— Vessels and Nerves. 
/ —It is abundantly sup- 

i \ plied with blood by the 
uid \ superior and inferior 
Fia. 400.—Structure of the thyroid body. «a. Con- thyroid arteries. Some- 

t fiplthelial cella b. Basement membrane. times an additional ar- 

. tery is derived from the 
arteria innominata, and ascends upon the front of the trachea to be 
distributed to the gland. The nerves are derived from the superior 
laryngeal and from the middle and inferior cervical ganglia of 
the sympathetic. The lymphatics are very numerous, and origi- 
nate for the most part in the connective tissue forming the stroma 
of the organ. 


THE LUNGS. 


The lungs are two conical organs, situated one at each side of the 
chest, embracing the heart, and separated from each other by that 
organ and by an interspace, the mediastinum. On the external or 
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- thoracic side they are convex, and correspond with the form of the 


cavity of the chest ; internally they are concave, to receive the con- . 
vexity of the heart. Superiorly they terminate in a tapering cone, 
which extends above the level of the first rib into the root of the 
neck, and inferiorly they are broad and concave, and rest on the con- 
vex surface of the diaphragm. Their posterior border is rounded, 
broad, and long ; the anterior, sharp, short, and marked by one or 
two deep fissures ; and the inferior border which surrounds the base 
is also shai: The colour of the lungs is pinkish-grey, mottled, and 
variously marked with black. The surface is figured with irregularly 
polyhedral outlines, which represent the lobules of the organ, and 
the area of each of these ager spaees is crossed by lighter lines 
representing smaller lobules. The weight of the lungs is about forty- 
two ounces, the right lung vig twenty-two ounces and the left 
twenty ; the ratio to the weight of the body is as 1 to 37 in the male 
and 1 to 42 in the female. 

Each lung is divided into two lobes by a long and deep fissure, 
called the great fissure, which extends from. the posterior surface 
of the upper part of the organ downwards, and forwards to near the 
anterior angle of its base. In the right lung the upper lobe is sub- 


divided by a second fissure, which extends obliquely forward from 


the middle of the preceding to the anterior border of the organ, and 
marks off a.small triangular lobe. The left lung presents a deep 
notch in its anterior border, at a point corresponding with the apex 
of the heart. ) 

The right lung is larger than the left, in consequence of the 
inclination of the heart to the left side. It is also shorter, from the 
great convexity of the liver, which presses the diaphragm upwards 
on the right side of the chest, considerably above the level of the 
left, and it has three lobes. The left lung is smaller, has only two 
lobes, but is longer than the right. 

The healthy lung is free at all parts of its surface, excepting along 
the lower two-thirds of the middle of its inner surface, where it is 
fixed, above by the root and below by a double layer of pleura called 
ligamentum latum pulmonis. The root is formed by the pulmonary 
artery, pulmonary veins, and divisions of the bronchus, together 
with the bronchial vessels, lymphatic vessels and glands, and pul- 
monary plexuses of nerves. The groove on the surface of the lun, 
where the vessels enter its substance. is the hilum pulmonis, an 
the position of the large vessels in the root of the lung, as follows : 
from before, backwards, they are: placed in a similar order on both 


sides, viz. :— 


Pulmonary veins, 
Pulmonary artery, 
Bronchus. 


From above, downwards, the relative position of these structures 
is essentially the same on both sides, but on the right side there 
is an additional bronchus (eparterial), which is placed above the 
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pulmonary artery, consequently the arrangement on the two sides is 
as follows :—- 


Eparterial bronchus, 


Richt Artery, Artery, 
gat, Hyparterial bronchus, Left, Hyparterial bronchus, 
Veins. Veins, 


Relations of the Roots of the Lung.—1. Both lungs. In front, 
phrenic nerve and ii gees vessels, anterior pulmonary plexus, 
Behind, vagus nerve and posterior pulmonary plexus. Below, liga- 
mentum latum pulmonis. 2. Right lung alone. Above, vena azygos 
major. In front, superior vena cava. 3. Left lung alone, Above, 
arch of aorta. Behind, descending aorta. 


Structure of the Lungs. 


The lung is of a soft spongy texture, and, from its containing air, 
crepitates when squeezed between the fingers. Its specific gravity 
varies from .345 to .746, When cut, there exudes a frothy fluid 
consisting of mucus and blood intimately mixed with air. In the 
young child the lung is of a rose-pink colour, but in the adult it 
is much darker from the presence of pigment; in both, the surface 
is mottled, from the area over the centre of each lobule being 
lighter than that over the periphery. The surface is marked out 
into small polyhedral divisions, which are the outlines of the 
lobules. The lobules have their apices directed towards the centre 
of the lung, and their bases towards the surface ; they are largest 
at the surface of the lung, and smallest near its centre ; they are 
connected with each other at their apices by the smallest bronchial 
tubes. Each lobule is a miniature lung, and consists of bronchial 
tube, pulmonary artery and vein, air cells supported by an elastic 
stroma, lymphatic vessels, and nerves. It is isolated from surround- 
ing lobules by areolar tissue derived from the subserous layer ; the 
entire lung is an assemblage of these lobules, so separated and so 
connected, held together by the pleura, 

The serous investing membrane of the lungs or pleura is con- 
nected with the surface of the lobules by means of a subserous areolar 
tissue, Which forms a distinct layer, and being prolonged between 
the lobules, serves to unite them, This layer contains elastic tissue, 
and is a chief source of the elasticity of the lungs; in it a close 
plexus of capillary vessels is found, and numerous lymphatics, which 
communicate with the surface of the pleura by minute stomata. 

Bronchial Tubes.—The two “ecg 9 proceed from the bifurcation 
of the trachea opposite the fourth dorsal vertebra to their correspond- 
ing lungs. The right, about an inch long, takes its course nearly at 
right angles with the trachea, passes behind the superior vena cava, 
and gives off a branch above the pulmonary artery (eparterial branch) 
to the upper lobe of the right lung: it then passes behind the artery 
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and gives off two otaer branches below its level (hyparterial branches), 
which pass to the middle and lower lobes. The left, two inches in 
length, and smaller than the right, passes obliquely beneath the arch 
of the aorta, and divides into two branches, both of which are placed 
below the pene artery (hyparterial branches), and pass to the 
two lobes of the left lung. From this arrangement of the bronchi 
it seems probable that the two lower lobes of the right lung corre- 
spond to the whole of the left, and that the upper lobe of the right 
is entirely additional. Upon entering the lungs the bronchi divide 
into branches, and each of these divides and subdivides dicho- 


Fig. 401.—Heart and 
lungs. 1. Right ven- 
tricle, the vessels to 
the left of the figure 
are theright coronary 
artery and veins; 
those to its right, 
the left coronary ar- 
tery and veins. 2. 
Left ventricle. 3. 
Right auricle. 4. Lett 
auricle. 5. Pulmo- 
nary artery. 6. Right 
pulmonary artery. 7. 
Left pulmonary ar- 
tery. 8. Ligamentum 
arteriosum. 9. Arch 
of the aorta.~ to. 
Superior vena cava. 
11. Innominate ar- 
tery, and in front 
of it the right in- 
nominate vein. 12. 
Right subclavian 
vein, and, behind it, ‘ Z ; 
its corresponding ar- DEN ei 
tery. 13. Right com- i (ie | 
mon carotid artery Se 
and internal jugular % 
vein.. 14. Left inno- 
minate vein. 15, Left carotid artery and jugular vein. 16, Left subclavian vein 
and artery. 17. Trachea. 18. Right bronchus. 19. Left bronchus. 20, 20. Pul- 
monary veins; 18, 20, form the root of the right lung; and 7, 19, 20, the root of 

_. the left. 21. Superior lobe of the right lung. 22. Middle lobe. 23. Inferior lobe. 
24. Superior lobe of the left lung. 25. Inferior lobe. 


tomously to their ultimate termination in the intercellular passages 
and air-cells. 

The bronchial tubes or bronchioles are cylindrical tubes which 
differ from the bronchi in not being flattened posteriorly, and in 
having the cartilaginous and muscular layers distributed throughout 
their entire calibre. The cartilages cease to be regular rings and 
become irregular plates, which are most developed at the points of 
division of the bronchioles, where they form a concave ridge pro- 
jecting into the tube; they disappear altogether when the tube is 
reduced to one millimetre in diameter. Connecting the cartilages 
and arranged outside them is a layer of fibrous tissue forming the 
fibrous coat; in the smallest tubes it is found devoid of cartilage, 
‘and becoming thinner is at length continued into the areolar stroma 

i 
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of the lobules. In this coat are numerous mucous glands, which 
send their ducts to open on the surface of the mucous membrane. 


Fic. 402.—Transverse section of the wall of a medium-sized bronchial tube. a. Fibrous 
layer containing plates of cartilage, mucous glands, &c. 6. Muscular layer. ec. 
Elastic sub-endothelial layer. d. Columnar ciliated epithelium. 


The bronchial tubes continue to diminish in size until they attain 
a diameter of one millimetre, when they become changed in structure, 
and are continued onwards in the midst 
of air-cells, under the name of alveolar 
passages. These passages divide into 
smaller ones, which terminate by some-- 
what dilated extremities, called infun- 
dibula, the walls of which are every- 
where crowded by hemispherical saccules 
called alveoli or air cells. 

The muscular fibres of the bron- 
chioles are non-striated ; they are ar- 
ranged in rings around the tube, and 
form a muscular coat which is place 
internally to the cartilaginous plates 
and is continued as far as the plates 
themselves. The elastic fibres, ar- 


Fic. 403.—A diagram showing 
the dilatation of the ultimate 
bronchial tubes into alveolar 
passages, and the enlargement 


of the latter near the surface 
of the lung. a, a. Bronchial 
‘tubes, 6, 0. Infundibula, on 
the walls of which are seen 
opening the air-cells. c¢, ¢. 
Air-cells near the surface of 
the lung. 


ranged in longitudinal fasciculi, fo: 
a thin stratum next the mucous lining; 
this elastic coat is prolonged to the 
ends of the tubes, and scattered fibres 
are found around the alveolar passa 
and air-cells. The mucous membre 


lining the bronchial tubes, is provided with a ciliated colum 
epithelium as far as their termination ; but in the alveolar pass 
and air-cells it is altered in its characters, is thin and transpa 
and coated with a squamous epithelium. 


STRUCTURE OF THE BRONCHIAL TUBES. 


The air-cells ave polygonal in 
-I15 mm. to .35 mm.; they are 
smallest in the centre of the lung, 
and largest along the thin edges. 
Near the apex of the lobule the 
cells open singly into the alveolar 
passage, but at the base they are 
clustered, and several cells com- 
municate with each other before 
opening into the infundibulum. 
The wall of the air-cells is com- 
ag of the stromal tissue of the 
ung, formed in large part of 
yellow: elastic tissue, with are- 
olar tissue and a few muscular 
fibres mixed. The white fibres 
are distinguished by numerous 
corpuscles scattered throughout 
them. The air-cells are lined by 
a single layer of epithelial cells, 
most of which are large flat cell- 
plates without a nucleus, but 
there are others which are small, 
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form, and vary in diameter from 


Fic. 404.—T wo primary lobuli or infundi- 


bula. a, a. Exterior of lobules. 8, b. 
Pulmonary vesicles. ic,?'¢. Smallest 
bronchia. 


polygonal, and nucleated, and these are placed in groups of two or 
three cells over the interstices of the capillary plexus. 

The capillaries of the lungs form plexuses which occupy the 
walls and septa of the air-cells and the walls of the alveolar passages, 


but are not continued 
into the bronchial tubes. 
The capillary plexus in 
the wall of each air cell 
consists of a single layer 
of vessels, which is so 
disposed that it is ex- 
posed to the air con- 
tained in two contiguous 
air-cells. The air-cells 
of the central part of 
the lung are inost vas- 
cular, and at the same 
time smallest, whilst 
those of the periphery 
are less vascular and 
larger. 

The pigmentary mat- 


Fic. 405.—Arrangement of the capillaries of the 


human lung. 


ter of the lungs is contained in the walls of the air-cells, as well 
as in the areolar tissue of the inter-lobular spaces and blood-vessels ; 


it is composed chiefly of carbon. 


The pulmonary artery, conveying the dark and impure venous 
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blood to the lungs, accompanies the bronchial tubes to the lung, 
and divides as the tubes divide. The branches terminate in 
capillary vessels, which form a dense network in the parietes of the 
alveolar passages and air-cells, and then converge to form the 
pulmonary veins, by which the arterial blood, purified in its 
passage through the capillaries, is returned to the left auricle of 
the heart. In their course through the lung, the artery is commonly 
found above and behind the bronchial tube, while the vein is below 
and in front. 

The bronchial arteries, branches of the thoracic aorta, ramify 
on the parietes of the bronchial 
tubes, and terminate partly in bron- 
chial veins which convey the venous 
blood to the vena azygos on the 
right side, and superior intercostal 
vein on the left; and partly in the 
pulmonary capillaries. 

The lymphatics on the surface of 
the lung form a fine sub-pleural 
plexus, communicating by means of 
stomata with the pleural cavity. 
Those in the substance of the lung 
consist of two sets, one of which 
forms an elaborate plexus beneath 
the mucous membrane of the bron-— 
chial tubes, and the other originates — 
in capillaries between the air-cells 
Fic. 406.—Capillary network of an and Necolar passages. They all ter-— 

air cell. «. Capillary uetwork. minate in the bronchial glands at 

’. Terminal brauch of the pul- Ac 

monary artery encircling the cell. the root of the lung. These glands, 

very numerous and often of large 
size, are placed at the roots of the lungs, around the bronchi, and at 
the bifurcation of the trachea. In early life they resemble lymphatic 
glands in other situations ; but in old age, and often in the adult, are 
black, and filled with carbonaceous matter, and occasionally with cal- 
careous deposits. 

The nerves are derived from the pneumogastric and sympathetic. 
They form two plexuses: anterior pulmonary plexus, situated 
upon the front of the root of the lungs, and composed chiefly of fila- 
ments from the deep cardiac plexus ; and posterior yplmanemy 
plexus, on the posterior aspect of the root of the juny compos 

rincipally of branches from the pneumogastric. The branches 
rom these plexuses follow the course of the bronchial tubes, and ar 
distributed to the intercellular passages and air-cells. 
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PLEURA. 


Each lung is enclosed and its structure supported by a serous 
membrane, the pleura, which invests it as far as the root, and is 
then reflected on the parietes of the chest. That portion of the 
membrane which is in relation with the lung is called plewra pul- 
monalis, and that in contact with the parietes, pleura costalis. The 
pulmonary pleura is very thin, is elastic, and inseparably connected 
with the structure of the lung ; the costal pleura is thick and strong,. 
has very little elasticity, and can be readily stripped off the ribs and 
intercostal muscles which it covers. The latter, besides forming the 
internal lining to the ribs and intercostal muscles, also covers the 
diaphragm and thoracic surface of the vessels at the root of the 
neck, extending for somewhat more than an inch above the margin 
of the first rib. At the lower border of the root of the lung is a 
fold of the pleura, which extends down by the side of the posterior 
mediastinum to the diaphragm, and serves to retain the lower part 
of the lung in position. This fold is the broad ligament of the 
lung, ligamentum latuwm pulmonis. 

At the right side, where the diaphragm is pressed upwards by the 
liver, the cavity of the pleura is shorter than on the left ; while the 
left pleural cavity, in consequence of the encroachment of the heart 
on the left side of the chest, is narrower than the right. The right 

pleura extends at its anterior limit to the lower border of the 

seventh rib, in the axillary line to the ninth rib, and behind to the 

eleventh rib. The left pleura reaches to a lower level all round 
than the right; in the axillary line it touches the lower border of 
the tenth 7b, 


MEDIASTINUM. 


The two pleural sacs do not communicate with each other, but 
have between them a space which contains all the viscera of the 
chest with the exception of the lungs. This is called the inter- 
pleural space or mediastinum. The mediastinum is divided into 
an anterior, middle, posterior, and swpervor portion. 

The anterior mediastinum is a triangular space, bounded in front 
by the sternum, triangularis sterni, sterno-hyoid, and sterno-thyroid 
muscles ; behind by the pericardium and the remains of the thymus 

gland, and at each side by the pleura. It contains a quantity of loose 
areolar tissue, in which are found some lymphatic vessels passing 
upwards from the liver, and mediastinal lymphatic glands. 
Dissection of the anterior mediastinum.—This space is best 
_ displayed by (1) re the sternum transversely on a level with 
_the lower border of the first costal cartilages ; (2) dividing the same 
bone transversely between the fifth and sixth costal cartilages ; (3) 
cutting the sternum obliquely, commencing near the right end of 
the first cut, and terminating at the left end of the second. The 
two halves of the sternum can now be separated and the anterior 
mediastinum exposed. (Turner,) 
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The middle mediastinum contains the heart enclosed in its peri- 
cardium, the ascending aorta, superior vena cava, pulmonary arteries 
and veins, bifurcation of the trachea, and phrenic nerves with their 
accompanying vessels, With the exception of the trachea and 
phrenic nerves, the whole of the contents of this space lie within 
the pericardium. 

The posterior mediastinum is bounded behind by the vertebral 
column, in front by the pericardium, and at each side by the pleura. 
It contains the thoracic aorta, the greater and lesser azygos veins, 
and superior intercostal veins, the thoracic duct, cesophagus, and 
pneumogastric nerves, the great splanchnic nerves, ad some lym- 
phatic glands. 

The superior mediastinum is the part of the interpleural space 
which lies above the pericardium, sal is bounded in front by the 


Fic. 407.—Transverse section of the thorax. 1. Anterior mediastinum. 2. Internal 
mammary vessels. 3. Triangularis sterni muscle, 4. Right phrenic nerve. 5. 
Left phrenic nerve. 6. Thoracic duct in posterior mediastinum. 7. Cisophagus 
with left vagus in front and right behind. 8. Vena azygos major. 9. Thoracic 
aorta giving off intercostal branches. 10. Gangliated cord of sympathetic. R.v. 
Right ventricle. r.a. Right auricle. p.a, Pulmonary artery. A. Aorta. oc. Vena 
cava superior. v. Dorsal vertebra. 


sternum, and the origin of the sterno-hyoid and sterno-thyroid 
muscles, behind by the four upper dorsal vertebrae and longus colli 
muscle, and on each side by the pleura. It is bounded below by a 
plane separ from the junction of the first and second pieces of the 
sternum to the lower edge of the body of the fourth dorsal vertebra. 
It contains the remains of the thymus gland, the pneumogastric, 
cardiac, phrenic, and left recurrent laryngeal nerves ; the trachea, 
cesophagus, and thoracie duct ; the transverse portion of the arch of 
the aorta, and its three great branches ; the superior intercostal veins ; 
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the two innominate veins, commencement of the superior vena cava, 
and termination of the vena azygos major. 


THYMUS BODY. 


The thymus is a temporary organ, which is of large size in the 
young child, but in the adult is reduced so as to become a mere 
vestige ; it occupies the anterior mediastinum, and lies in relation 
with the pleure and pericardium. 

In its mature state it consists of a thoracic and a cervical portion 
on each side. The former is situated in the anterior mediastinum, 
and the latter is placed in the neck just above the first bone of the 
sternum and behind the sterno-hyoid and sterno-thyroid muscles, 
It extends upwards from the fourth rib as high as the thyroid gland, 
resting against the pericardium, separated from the arch of the aorta 
and great vessels by fascia, and lying at each side of the trachea in 
the neck. 

Although described usually as a single mass, it. consists actually 
of two lateral, almost symmetrical lobes, connected with each other 
by areolar tissue only, and having no structural communication ; 
they may therefore be properly called a right and left thymus 
body. ; 

The thymus is perceptible as early as the seventh week of em- 
bryonic existence, and continues gradually increasing with the 
growth of the fcetus until the yeni month At the eighth month 
it is bag ; during the ninth it undergoes a sudden change, assumes 
a greatly increased size, and at birth weighs 240 grains. After 
birth it continues to enlarge until the expiration of the second year, 
when it ceases to grow, and begins to diminish between the eighth 
and twelfth year, being often well developed at the age of twenty, 
and only disappearing entirely before forty. 

The two lateral lobes of which it consists, are of an elongated 
pyramidal form, with their bases resting on the pericardium, and 
their apices reaching to the thyroid body. Each lobe consists of a 
number of polyhedral lobules, held together by- connective tissue, 
and saidtneal in a fibrous capsule. 

The lobules, somewhat more than a quarter of an inch in dia- 
meter, are composed of smaller lobules, and the smaller lobules are 
made up of small round or polygonal solid masses, the nodules 
or follicles. These are in every respect similar in structure to the 
lymphoid masses found in other parts of the body, as, for instance, 
in the tonsils, and the solitary ‘aid agminate glands of the intestine. 
They consist of retiform tissue, the meshes of which are crowded 
with lymph corpuscles ; at the circumference of each nodule the 
retiform tissue is closer so as to form a sort of capsule. Scattered 
throughout the retiform tissue are peculiar, highly refracting 
corpuscles, which present an appearance of concentric striation, and 
have been named the concentric corpuscles of Hassall. 

The arteries of the thymus gland are derived from the internal 
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mammary, superior thyroid, and inferior thyroid. The veins ter- 
minate in the left innominate vein, and some small branches in 
the thyroid veins. The nerves are minute, and derived chiefly, 
through the internal mammary plexus, from the superior thoracic 
ganglion of the sympathetic. Other branches reach the gland from 
the gee pneumogastric, and descendens cervicis nerves. 

The lymphatics accompany the blood-vessels in the interior of 
the gland, terminate in the general union of the lymphatic vessels 
at the junction of the internal jugular and subclavian veins. 


ABDOMEN. 


The abdomen is the inferior cavity of the trunk of the body ; it is 
bounded in front, and at the sides, by the lower ribs and abdominal 
muscles ; behind, by the vertebral column and abdominal muscles ; 


Fic. 408.—Viscera of the 
abdomen in situ. 1, 1. 
Flaps of the abdominal 
parietes turned aside. 
2. Liver, its left lobe. 
3. Right lobe. 4. Fun- 
dus of the gall-bladder. 
5. Round ligament of 
the liver, issuing from 
the cleft of the longitu- 
dinal fissure, and pass- 
ing along the parietes 
of the abdomen to the 
umbilicus. 6. Part of 
the broad ligament of 
the liver. 7. Stomach. 
8. Its pyloric end. 9. 
Commencement of the 
duodenum. a. Lower 
extremity of spleen. 
b, b. Greater omentum, 
c, c. Small intestines, 
d. Cecum. e. Vermi- 
form appendix. jf. As- 
cending colon. 9g, g. 
Transverse colon. ih, 
Descending colon. 4, 
Sigmoid flexure of co- 
lon. &. Appendices epi- 
ploicze connected with 
the sigmoid flexure. . 
Three ridges represent- 
ing the cords of the 
urachus and hypogastric 
arteries ascending to the 
umbilicus, m. Dia 
phragm. 

above, by the diaphragm ; and below, by the pelvis; and contains 

the alimentary canal, the liver, pancreas, spleen, kidneys, and supra- 

renal capsules. . 
Regions.—F or convenience of description of the viscera, and of — 

reference to the morbid affections of this cavity, the abdomen is 
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divided into certain districts or regions. Thus, if two transverse 
lines be carried around the body, the one parallel with the cartilages 
of the ninth ribs, the other with the highest point of the crests of 
the ilia, the abdomen will be divided into three zones. Again, if a 
perpendicular line be drawn, at each side, from the cartilage of the 
eighth rib to the middle of Poupart’s ligament, the three primary 
zones will each be subdivided into three compartments or regions, 
middle and two lateral. 

The middle region of the upper zone being immediately over the 
small end of the stomach, is called epigastric (émi yaornp, over the 
stomach). The two lateral regions being under the cartilages of the 
ribs, are called right and left hypochondriac (i7d yovdpa, under the 
cartilages). The middle region of the middle zone is the umbilical ; 
the two lateral, the lumbar. The middle region of the inferior 
zone is the hypogastric (ird yaornp, below the stomach) ; and the 
two lateral, the iliac. In addition to these divisions, we employ 
the term inguinal region, in reference to the vicinity of Poupart’s 
ligament. 4 

Position of the Viscera.—-The position of the viscera which 
occupy these several regions may be best understood and remem 
bered, by arranging them in a tabular form, as follows :— 


Right Hypochondriac. Epigastric. Left Hypochondriac. 
Right lobe of liver, Left lobe of liver, Great end of stomach, 
Hepatic flexure of co- Part of right lobe, Spleen, 

lon, Gall-bladder, Tail of pancreas, 

Upper end of kidney, First and second Splenic flexure of colon, 

Supra-renal capsule. ‘parts of duodenum, Upper end of kidney, 
Stomach, Supra-renal capsule. 
Pancreas, 


Part of spleen, 
Parts of both kidneys and 
supra-renal capsules. 


Right lumbar. Umbilical, Left Lumbar. 
Ascending colon, Great omentum, Descending colon, 
Lower part of kidney, Mesentery, Lower part of kidney, 
Jejunum.. Transverse colon, Jejunum. 


Transverse duodenum, 
Small intestines, 
Part of both kidneys. 


Right Iliac. Hypogastric. Left Iliac. 
Crecum, Ilium, Sigmoid flexure, 
Vermiform appendix, (Bladder and uterus Small intestines, 
Ilium, when enlarged.) Ureter. 

Ureter. 
PERITONEUM. 


The peritonewm (meptreivew, to extend around) forms a completely 
shut sae, excepting in the female, where the peritoneum is perforated 
by the open extremities of the Fallopian tubes, and is continuous 
with their mucous lining. 
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The simplest idea that can be given of a serous membrane is, that 
it invests the viscus or viscera, and is then reflected on the parietes 
of the containing cavity. If the cavity contain only a single viscus, 
the consideration of the serous membrane is extremely simple. But 
in the abdomen, where there are a number of viscera, the serous 
membrane passes from one to the other until it has invested the 


Fic. 409.—Refiections of the 
peritoneum, p. Diaphragm. 
L. Liver. s. Stomach. c. 
Transverse colon, pb. Trans- 
verse duodenum. P. Pancreas, 
1. Small intestines. rR. Rec- 
tum. B. Urinary bladder, 
x. Anterior layer of perito- 
neum, lining the under sur- 
face of the diaphragm. 2. Pos- 
terior layer. 3. Coronary liga- 
ment, formed by the 
of these two layers to the 
posterior border of the liver. 
4. Lesser omentum; the two 
layers passing from the under 
surface of the liver to the 
lesser curve of the stomach. 
5. The two layers meeting at 
the greater curve, then pass- 
ing downwards and returning 
upon themselves, forming (6) 
the greater omentum. 7: 
Transverse meso-colon. 8. 
Posterior layer traced up- 
wards in front of p, transverse 
duodenum, and p, pancreas, 
to become continuous with 
the posterior layer(2). 9. Fora- 
men of Winslow: the dotted 
line bounding this foramen 
inferiorly marks the course 
of the hepatic artery forwards, 
to enter between the layers 
of the lesser omentum. 10. 
Mesentery encircling the 
small intestines. 11. Recto- 
vesical fold, formed by the 
descending anterior layer. 
12. Anterior layer traced up- 
wards on the inner surface of 
the abdominal parietes to the 
layer (1), with which the exa- 
mination commenced. 


whole, before it is reflected. on the parietes. Hence its reflections 
are a little more complicated. 

In tracing the reflections of the peritoneum, in the middle line, 
we commence with the diaphragm, which is lined by two layers, 


one from the parietes in front, anterior, and one from the parietes— 


behind, posterior. These two layers of the same membrane, at the 
posterior part of the diaphragm, descend to the upper surface of the 


liver, forming the coronary and lateral ligaments of the liver. 


They then surround the liver, one going in front, the other behind 
that viscus, and meeting at its un 


er surface, pass to the stomach, 
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forming the lesser omentum, They then, in the same manner, 
surround the stomach, and meeting at its lower border, descend for 
some distance in front of the intestines, and return to the transverse 
colon, forming the great omentum ; they then surround the trans- 
verse colon, and pass directly backwards to the vertebral column, 
forming the transverse meso-colon. Here the two layers separate ; 
the posterior ascends in front of the pancreas and aorta, and returns 
to the posterior part of the diaphragm, where it becomes the posterior 
layer with which we commenced. The anterior descends, invests 
all the small intestines, and returning to the vertebral column, forms 
the mesentery. It then descends into the pelvis in front of the 
rectum, which it holds in its place by means of a fold called meso- 
rectum, forms a pouch, the recto-vesical fold, between the rectum 
and the bladder, ascends upon the posterior surface of the bladder, 
forming its false ligaments, and returns upon the anterior parietes 
of the abdomen to the diaphragm, whence we first traced it. 

In the female, after descending into the pelvis in front of the 
rectum, it is reflected upon the posterior surface of the vagina and 
uterus. It then descends on the anterior surface of the uterus, and 
forms at either side the broad ligaments of that organ. From the 
uterus it ascends upon the posterior surface of the bladder, and 
anterior parietes of the abdomen, and is continued, as in the male, 
to the diaphragm. 

In like manner the peritoneum can be traced as a continuous 
sheet from one side to the other side of the abdomen. Thus, if 
we commence 
at the middle 
line in front 
and follow it 
across the ab- 
domen below 
the level of the 
transverse colon, 
we shall find 
that it passes 
from the abdo- 
minal wall to 
the right iliac 
fossa where it 
covers in the 
cecum and as- 
cending colon, 


o 
forming the Fic. 410.—Transverse section of the abdomen at the level of the 
meso - cecu m foramen of Winslow. The arrow passes from the greater to 
and ascending the lesser cavity of the peritoneum through the foramen of 
meso-colon : it Winslow which is shown in section. 8..Stomach. P. Pancreas. 
“ie Sp. Spleen. K. Kidney. V. Vertebra. A. Aorta. 
then passes in- 


wards and forms the mesentery which attaches the small intestines to 
the vertebral column, and may be traced from thence to the left iliac 
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fossa where it covers the sigmoid flexure (sigmoid meso-colon) ; it is 
then continued on to the abdominal wall, terminating at the point 
whence we set out. Abovethetransverse colon the arrangement is more 
complicated, in consequence of the existence of two cavities, a greater 
and a lesser. Beginning at the middle line we may trace the peri- 
toneum over the right kidney into the right hypochondrium ; it then 
asses across the body in front of the pancreas, and returns from 
eft to right along the posterior surface of the stomach, so as to reach 
the foramen of Winslow, where it forms the posterior layer of the 
lesser omentum. It now becomes reflected on itself round the strue- 
tures (hepatic artery, portal vein, and common bile duct) forming 
the pillar of the foramen of Winslow, and constitutes the anterior 
layer of the lesser omentum. Passing over the anterior surface of 
the stomach, it is continued on the spleen, which it encloses (form- 
ing the gastro-splenic omentum), and so passes to the left 
hypochondrium, and from thence to the anterior wall of the 
abAbsien 

Processes of Peritoneum.—The folds of peritoneum serve the 
purpose of connecting the viscera with the abdominal wall or. with 
each other, and thus limiting their movement. Those attached to 
the stomach are called omenta (greater, lesser, and gastro-splenic) ; 
those attaching the hollow viscera to the wall have the prefix mego-, 
as mesentery, meso-colon, meso-caecum, meso-sigmoid, &c. ; other folds 
more limited in extent receive the name of ligaments, such as those 
of the liver, stomach, urinary bladder, and uterus. The following 
is a brief description of these processes :— 

The lesser omentum (gastro-hepatic) is the duplicature which 
passes between the liver and the upper border of the stomach. It 
is extremely thin, excepting at its right border, where it is free, and 
contains between its layers the— 


Hepatic artery, Portal vein, 
Common bile duct, Lymphatics, 
Hepatic plexus of nerves. 


These structures are enclosed in a loose areolar tissue called Glis- 
son’s capsule. The relative position of the three vessels is, the artery 
to the left, the duct to the right, the vein between and behind. 

If the finger be introduced behind the right border of the lesser 
omentum, it will be situated in an opening called the foramen of 
Winslow. In front of the finger will lie the right border of the 
lesser omentum, containing the hepatic artery, portal vein, and 
hepatic duct; behind it, the right crus of the diaphragm and in- 
ferior vena cava covered by the ascending or posterior layer of the 
peritoneum ; below, the hepatic artery, curving forward from the 
celiac axis, and the ascending portion of the duodenum ; and above, 
the lobus Spigelii. These, therefore, are the bowndaries of the fora- 
men of Winslow, which is nothing more than a constriction of the 
general cavity of the peritoneum at this point, arising out of the 
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necessity for the hepatic and gastric arteries to pass forwards from 
the cceliae axis to reach their respective viscera. 

If air be blown through the foramen of Winslow, it will descend 
behind the lesser omentum and stomach to the space between the 
descending and ascending pair of layers, forming the great omen- 
tum. This is sometimes called the lesser cavity of the peritoneum, 
and that external to the foramen the greater cavity ; in which case 
_ the foramen is considered as the means of communication between 

the two. It may be objected to this division that it tends to lead 
the inexperienced to believe that there are two cavities, while, in 
reality, there is but one, the foramen of Winslow being merely a 
constriction of that one, to facilitate the communication between 
the nutrient arteries and the viscera of the upper part of the 
abdomen. 

The great omentum (gastro-colic) consists of four layers of peri- 
tmeum, the two which descend from the stomach, and the same 
two, returning upon themselves to the transverse colon. A quantity 
of adipose substance is deposited around the vessels which ramify 
through its structure. In the foetus and young child, and occa- 
sionally in the adult, it is possible to separate the ascending layers 
of the great omentum from the transverse colon, and to trace them 
to the vertebral column on the upper surface of the transverse meso- 
colon, with which, however, they are only loosely connected. Under 
these circumstances the latter fold is formed by a separate dupli- 
cature of the peritoneum, and is not the direct continuation of the 
omentum, as in the description above given. 

The transverse meso-colon (uéc0s, middle, being attached to 
the middle of the cylinder of the intestine) is the medium of con- 
nection between the transverse colon and the posterior wall of the 
abdomen. It affords to the nutrient arteries a passage to reach the 
intestine, and also forms a transverse septum across the abdominal 
cavity. On reaching the posterior wall of the abdomen, its two 
layers separate from each other on the anterior aspect of the trans- 
verse duodenum, the one ascending to cover in the pancreas, 
kidneys, and supra-renal capsules, and to pass from thence to the 
under surface of the diaphragm, the other descending to form the 
mesentery, and then passing into the pelvis. 

The mesentery (uécov evrepov, connected to the middle of the 
cylinder of the small intestine) is the medium of connection between 

the small intestines and the posterior wall of the abdomen, It is 
' very narrow at its vertebral edge, measuring usually about six inches, 
while on its visceral border it measures from fifteen to eighteen feet ; 
it thus presents the appearance of a gigantic fan folded on itself. It 
is oblique in direction, being attached to the posterior wall, from the 
left: side of the second lumbar vertebra to the right iliac fossa ; retains 
the small intestines in their place, and contains between its folds 
the mesenteric arteries, veins, nerves, lymphatic glands, and lacteal 
vessels, 

The meso-rectum, in like manner, retains the rectum in con- 
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nection with the front of the sacrum. Besides this, there are some 
minor folds in the pelvis, as the recto-vesical fold, the false liga- 
ments of the bladder, and the broad ligaments of the uterus. 

The ligaments of the liver, uterus, and urinary bladder will be fully 
discussed in the description of those organs. 

The appendices epiploice are small irregular pouches of the 
peritoneum, filled with fat, and attached like fringes to the colon, 
and upper part of the rectum. 

Three other duplicatures of the peritoneum are situated in the 
sides of the abdomen; they are the gastro-phrenic ligament, the 
gastro-splenic omentum, the ascending and descending meso-colon, 
and the costo-colic ligament. The gastro-phrenic ligament is a 
small duplicature of the peritoneum, which descends from the 
diaphragm to the extremity of the cesophagus, and lesser curve of 
the stomach. The gastro-splenic omentum (ligamentum gastro- 
lienale) is the duplicature which connects the spleen to the stomach. 
The ascending meso-colon is the fold which connects the upper 
part of the ascending colon with the posterior wall of the abdomen ; 
and the descending meso-colon, that which retains the sigmoid 
flexure in connection with the abdominal wall. The costo-colic 
ligament (sustentaculum lienis) is a fold of peritoneum which 
stretches from the diaphragm about the level of the tenth or 
eleventh rib on the left side, to the splenic flexure of the colon ; it 
supports the spleen. 

Review of the Relations of the Peritoneum to the Abdomi- 
nal Viscera.—The liver is entirely covered by peritoneum, excepting 
a triangular area on its upper surface, where the coronary and falci- 
form hgaments meet, and its eo, border, including the lobus 
Spigelii. The stomach may be considered as practically entirely 
covered by peritoneum, but Cathcart has pointed out that there 
is a tinhaelias area at the back where it rests inst the left 
crus of the diaphragm which is uncovered. The alee is entirely 
covered. The ascending duodenum and the whole of the jejunum 
and ilium are entirely enveloped ; the descending and transverse 
parts of the duodenum are covered only in front. The transverse 
colon has peritoneum all round it. The ascending and descending 
portions vary in their arrangement ; the caecum is usually completely 
covered so that there is a meso-ceecum, and the same thing is true of 
the sigmoid flexure, a meso-sigmoid being generally present. The 
ascending and descending parts of the large bowel are commonly — 
covered only in front, but in many cases the descending colon has 
a meso-colon and is thus completely covered, and in less frequent 
examples the ascending colon is in the same condition. The upper 
part of the rectum has a meso-rectum ; the part below this is covered 
only on the front and sides ; the next part has peritoneum only in 
front, and the last has no relation to that membrane. The pancreas, 
kidneys, and supra-renal capsules are covered only in front. The 
relation of the peritoneum to the pelvic organs will be considered — 
when the organs themselves are described. 
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ALIMENTARY CANAL. 


The alimentary canal is a musculo-membranous tube, extending 
from the mouth to the anus. It is variously named in the different 
parts of its course, and is divided into the— 


Mouth, 
Pharynx, 
(Esophagus, 
Stomach, 
Duodenum, Ceecum, 
Small intestine ¢{ Jejunun, Large intestine Colon, 
Tleum, Rectum. 


The mouth is the irregular cavity which contains the organ of 
taste and the principal instruments of mastication. It is bounded 
in front by the lips; on each sede by the internal surface of the 
cheeks ; above, by the hard palate and teeth of the upper jaw ; 
below, by the tongue, the mucous membrane stretched between the 
arch of the lower jaw and the under surface of the tongue, and by 
the teeth of the inferior maxilla ; and behind by the soft palate and 
fauces. 

The lips are two fleshy folds formed externally by integument and 
internally by mucous membrane, and containing between these two 
layers, muscles, a quantity of fat, and numerous small labial glands. 
They are attached to the surface of the upper and lower jaw, and 
each lip is connected to the gum in the middle line by a fold of 
mucous membrane, the frena or frenula. 

The cheeks are continuous with the lips, and form the sides of 
the face ; they are composed of integument, a large quantity of fat, 
muscles, mucous membrane, and buccal glands. 

The mucous membrane lining the cheeks is reflected above and 
below on the sides of the jaws, and is attached posteriorly to the 
anterior margin of the ramus of the lower jaw. At about its middle, 
opposite the second molar tooth of the upper jaw, is a papilla, on 
which may be observed a small opening, the aperture of the duct of 
the parotid gland (Stenson’s duct). 

The hard palate is a dense structure, composed of mucous mem- 
brane, palatine glands, areolar tissue, vessels, and nerves, and firmly 
connected to the palate processes of the superior ‘maxillary and 
palate bones. It is bounded in front and at each side by the alveolar 
processes and gums, and is continuous behind with the soft palate. 
Along the middle line it is marked by an elevated raphé, and pre- 
sents at each side of the raphé a number of transverse ridges and 
grooves. Near its anterior extremity, and immediately behind the 
middle incisor teeth, is a papilla which corresponds with the ter- 
mination of the anterior palatine canal, and receives the naso-palatine 
nerves. 

The gums are composed of a thick and dense mucous membrane, 
which is closely adherent to the periosteum of the alveolar processes, 
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and embraces the necks of the teeth. They are remarkable for their 
hardness and insensibility, and for their close contact, without ad- 
hesion, to the surface of the tooth. From the neck of the tooth 
they are reflected into the alveolus and become continuous with the 
periosteal membrane of that cavity (alveolo-dental membrane). 

The tongue has been already described as an organ of sense ; it 
is invested by mucous membrane, which is reflected from its under 


Fic. 411.—Median section of mouth, nose, pharynx, and larynx. «. Septum of. 
nose ; below it, section of hard palate. b. Tongue. c. Section of velum pendulum 
palati. d, d. Lips. wu. Uvula. 7. Anterior pillar of fauces. i, Posterior pillar. 
t. Tonsil. p, Pharynx. kh. Hyoid bone. &. Thyroid cartilage. 2, Cricoid carti- 
lage. s. Epiglottis, 1. Posterior opening of nares, 3. Isthmus faucium. 4. Upper 
opening of larynx. 5. @sophagus. 6. Eustachian tube. 


part upon the inner surface of the lower jaw, and constitutes, with 
the muscles beneath, the floor of the mouth. On the under surface 
of the tongue, near its anterior part, the mucous membrane forms 
a considerable fold, which is called the freanum linguze, and on 
each side of the franum is a large papilla, caruncula sublingualis, 
the termination of the duct (Wharton’s duct) of the submaxillary 
gland. Running back from this papilla is a ridge occasioned by the 
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prominence of the sublingual gland, and opening along the summit 
of this ridge a number of small openings, the apertures of the excre- 
tory ducts (ducts of Rivinus) of the gland. Posteriorly the tongue 
is connected with the os hyoides by muscle, and to the epiglottis by 
three folds of mucous membrane, the glosso-epiglottic folds. 

The soft palate (velum pendulum palati) is a fold of mucous 
membrane situated at the posterior part of the mouth, It.is con- 
tinuous, superiorly, with the hard palate, and is composed of a double 
fold of mucous membrane, containing muscles, glands, and blood- 
vessels ; it is concave towards the mouth and convex towards the 

harynx, and presents a free festooned edge inferiorly. The structures 
forming the soft palate may be briefly summed up as follows :— 
Muscles : Two levatores palati, two tensores palati, two palati glossi, 
two palati pharyngei, azygos uvule. Palatine aponeurosis. Palatine 
glands. Arteries: Ascending palatine, descending palatine, palatine 
branch of ascending pharyngeal. Nerves: Descending palatine and 
external palatine from spheno-palatine ganglion. ‘The mucous 
membrane is continuous with that of the hard palate, but is thinner 
and darker, and is covered by stratified squamous epithelium, ex- 
cepting at the extreme upper part of its posterior surface, near the 
opening of the Eustachian tube, where it is columnar and ciliated. 
The palatine glands are miost numerous on the posterior surface of 
the velum and covering the uvula ; they are small compound race- 
mose glands. Hanging from the middle of the inferior border of 
_ the soft palate is a small rounded process, the uvula, and passing 
outwards from the uvula at each side are two curved folds of the 
mucous membrane, the arches or pillars of the fauces. The anterior 
pillar is continued downwards to the side of the base of the 
tongue, and is formed by the prominence of the palato-glossus 
muscle. The posterior pillar is prolonged downwards and back- 
wards into the pharynx, being formed by the convexity of the 
palato-pharyngeus muscle. These two pillars, closely united above, 
are separated below by a triangular interval or niche, in which the 
tonsil is lodged. 

The space included between the soft palate and the root of the 
tongue is the isthmus of the fauces. It is bounded above by the 
soft palate, on each side by the pillars of the soft palate and tonsil, 
and below by the root of the tongue. It is the opening between the 
mouth and pharynx. 

The tonsils (amygdale) are two glandular organs, about half 
an inch in length, shaped like almonds, and situated between the 

‘anterior and posterior pillar of the soft palate, at each side of the 
fauces. Externally, they are invested by the. pharyngeal fascia, 
which separates them from the superior constrictor muscle and 
internal carotid artery, and prevents an abscess from opening in 

that direction ; they correspond in position to the angles of the lower 

jaw, behind which they may be felt when enlarged. They present 

on their surface the openings of twelve to fifteen mucous crypts, 

similar to those at the root of the tongue and described below under 
ZY 
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the name of lingual glands. 


GLANDS OF MOUTH. 


The substance of the tonsil is formed 


of a great number of lymphoid nodules, with some looser reticular 


\" WW 


Fig, 412.—Vertical section of the tonsil. 1. 


Hilus with vessel entering it. 2. Epi- 
thelial externallayer. 3. Mucous crypt. 
4. Lymphoid nodule. 5. Submucous 
tissue of the fauces terminating in the 
tonsil. 6. Interstitial connective tissue. 


tissue between them. 

The mucous glands of the 
mouth are racemose glands ; they 
are yellowish or whitish in colour, 
rounded in form, and situated 
in the submucous areolar tissue. 
The labial glands vary in size 
from half a line to one line and 
a half in diameter, and form an 
almost continuous layer around 
the mouth. The buccal glands 
are numerous, but smaller than 
the labial; a few of larger size 
being located near the aperture 
of Stenson’s duct. The molar 
glands are placed between the 
masseter and buccinator, and 
pierce the latter with their ducts 
opposite the molar teeth. The 
palatine glands are situated 
in the posterior half of the hard 
palate and in the soft palate ; in 
the latter forming a layer several 
lines in breadth. They are also 
numerous but small on the pos- 
terior part of the soft palate. The 


lingual glands form a thick stratum in the submucous tissue beneath 


Fic. 413.—Mucous 
crypt from the 
root of the 
tongue. 1, 1. 
Epithelium. 2, 
2. Papille of the 
mucous mem- 
brane. 3. Ca- 
vity of the 
crypt. 4. In- 
vesting coat of 
the gland, com- 
posed of areolar 
tissue, By vik Be 
Fibro - vascular 
matrix, form- 
ing the paren- 
chyma of the 
erypt ; and con- 
taining, 6, 6, 
Lymphoid no- 
dules surround- 
ing the crypt. 


the mucous crypts at the root of 
the tongue ; the layer of glands 
extends completely across the 
tongue, and their ducts, several 
lines in length, open by infun- 
dibuliform expansions, some into 
the mucous crypts, others into 
the foramen cecum, others into 
the fossee of the papille cireum- 
vallatee, and others between the 
sadn They are surrounded 
xy a large quantity of lymphoid 
tissue which is here and there 
collected into round masses called 


lymphoid nodules, many of these’ 


being grouped around the cavities 
of the mucous crypts. Mucous 
glands are also dispersed on other 


parts of the tongue, but are smaller and few in number: a small 


group is found between the vertical folds on the sides of the 
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tongue, and a considerable group on its under surface near the tip 
and on either side of the frenum lingue. 


SALIVARY GLANDS. 


Communicating with the mouth are the excretory ducts of three 
airs of salivary glands—the parotid, submaxillary, and sublingual. 
- The PAROTID GLAND (rapa, near ; ods, dros, the ear), the largest 
of the three, is situated immediately in front of the external ear, and 
extends superficially for a short distance over the masseter muscle ; 
on its deep aspect it is projected inwards by two processes, one of 
which lies between the styloid and mastoid processes, and fills up 
the back part of the glenoid cavity (glenoid lobe) ; the other passes in 
front of the styloid process (pterygovd lobe). It reaches inferiorly to 
below the level of the angle of the jaw, and posteriorly to the mas- 
toid process, slightly overlapping the insertion of the sterno-mastoid 
muscle, It is separated from the submaxillary gland by the stylo- 
maxillary ligament. Embedded in its substance are—the external 
carotid artery, temporo-maxillary vein, and facial nerve ; emerging 
from its anterior border, the transverse facial artery and branches 
of the facial nerve, and above, the temporal artery and auriculo- 
temporal nerve. On its posterior border lies the great auricular 
nerve, from which it receives branches. 

The duct of the parotid gland (Stenson’s duct), about two 
inches in length, and about the diameter of a crow’s quill, issues 
from the anterior part of the gland, just below the zygoma, and 
crosses the masseter muscle ; it then curves inwards over the anterior 
border of the muscle, and pierces the buccinator opposite the second 
molar tooth of the upper jaw ; its course through the mucous mem- 
brane of the cheek is very oblique, so that the posterior border of 
its opening forms a valvular fold, which prevents fluid from passing 
from the mouth into the duct. The course taken by the duct may 
be roughly indicated by a line drawn from the bottom of the lobule 
of the ear to a point midway between the mouth and nose. The 
duct is dense in structure, and its walls of considerable thickness in 
proportion to the area of the tube, which is remarkably small. 

A small glandular appendage, the socia parotidis, is connected with 


the upper part of the duct on the masseter muscle ; and opens into 


it by one or several small ducts. 

The SUBMAXILLARY GLAND, rounded in its form, is situated in 
the posterior part of the submaxillary triangle of the neck. It rests 
on the hyo-glossus, stylo-glossus, and mylo-hyoid muscles, and is 
covered in by the body of the lower jaw and the deep cervical 
fascia. It is separated from the parotid . by the stylo-maxillary 
ligament, and son the sublingual gland by the mylo-hyoid muscle. 
Embedded among its lobules are the facial artery and submaxillary 
ganglion. 

Its excretory duct, Wharton’s duct, about two inches in length, 
issues from the middle of the gland, and passes between the mylo- 
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hyoid and hyo-glossus to the frenum lingue, by the side of which it 
terminates at the apex of a papilla, caruncula sublingualis, A process 
of the gland is pro- 
longed with the 
duct for a short 
distance above the 
mylo-hyoid. 

The SUBLIN- 
GUAL is a lon 
and flattene 
gland, situated be- 
neath the mucous 
membrane of the 
floor of the mouth, 
at the side of the 
frenumlingue. It 
is in relation at 
the frenum with 
its fellow of the 
opposite side, and 
in the rest of its 
course lies between . 
the lower jaw and 
Fic, 414.—Section of part of the human submaxillary gland peniovhyngloneis, 

To the right of the figure is a group of mucous alveoli, to being bounded be- 

the left a group of serous alveoli; in the former the mar- low ¥: the mylo- 

ginal cells are seen, forming the lunula of Gianuzzi. hyoid. It is in 
relation also with the duct of the submaxillary gland and the hypo- 
glossal nerve, . 

Its secretion is poured into the mouth by from seven to twenty 
short ducts, ducts of Rivinus, which open on the ridge made by 
the gland in the floor of the mouth; the larger openings being 
situated by the side of the frenum lingue. One of the ducts longer 
than the rest, and opening close to Wharton’s duct, has been named 
ductus Bartholini. 

Structure.—The salivary glands are of the racemose kind, con- 
sisting of lobes which are made up of polyhedral lobules ; and these 
of smaller lobules ; in minute structure they correspond with the 
racemose glands described on p. 62. 

Two kinds of alveoli are, however, to be distinguished, namely, 
those secreting a thick, ropy fluid containing mucin, and hence called 
mucous alveoli ; and those secreting a more watery fluid often con- 
taining serum-albumin, and named serous alveoli. The apere is 
composed of serous alveoli, the sublingual of mucous alveoli, but the 
submaxillary is mixed in character, containing both kinds. 

The mucous alveoli are distinguished by possessing two sets of 
cells, namely, large, clear, almost spheroidal mucigenous cells, with a 
flat nucleus near the basement membrane ; and densely clustered — 
smaller cells with oval nuclei, lying near the periphery of the alveolus — 
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and flattened by pressure between the basement membrane and 
mucigenous cells ; these are called marginal cells (lunula of Gianuzzt). 
In serous alveoli the gland cells almost completely fill the alveolus, 
and when the gland is at rest they are packed with distinct granules 
which obscure the nucleus ; during secretion the granules decrease 
in number and are limited to the periphery of the cell, so that the 
nucleus becomes distinct. 

The ducts of the salivary glands consist of a strong fibrous outer 
coat, beneath which are longitudinal and circular elastic layers, mixed 
with a few fibres of unstriped muscle ; 
the lining membrane is formed by a 
basement membrane supporting colum- 
nar epithelial cells. ‘he epithelium 
is remarkable for its vertical striation 
at the part resting on the basement 
membrane, probably due to the presence 
of rod-like bodies in the protoplasm. 

Vessels and Nerves.—The parotid gland is abundantly supplied 
with arteries by the external carotid ; the submaxillary by the facial 
and lingual ; and the sublingual by the sublingual and submental 
branches of the lingual artery. The capillaries form a network 
around and in contact with the glandular vesicles. 

The nerves of the parotid gland are derived from tlie auriculo- 
temporal branch of the inferior maxillary, from the, auricularis 
magnus, and from the nervi molles accompanying the external 
carotid artery. In some animals the parotid also receives filaments 
from the glosso-pharyngeal nerve, through the lesser petrosal nerve 
and otie ganglion, but this distribution has not been proved to obtain 
in the human subject. The submaxillary gland is supplied by the 
branches of the submaxillary ganglion, chorda tympani, sympa- 
thetic, lingual branch of the fifth, and sometimes filaments from the 
mylo-hyoid nerve ; and the sublingual by filaments from the sub- 
maxillary ganglion and lingual branch of the fifth nerve. Each 
salivary gland has three nerves distributed to it: (1) secretory 
filaments ending in the gland epithelium; (2) afferent branches, 
passing from the mucous surface on which the gland duct opens to 
the salivary centre ; and (3) vaso-dilator twigs to the blood-vessels 


supplying the gland. 


Fic. 415.—Striated 
epithelial cell from 
the duct of a sali- 
vary gland (semi- 
diagrammatic). 
gr.Granular proto- 
plasm. str. Striz. 
n. Nucleus, (EB. A. 
Schiifer). 


TEETH. 


Man is provided with two sets of teeth, which appear the one in 
succession to the other ; the first are the teeth of childhood—they 
are called temporary, deciduous, or milk-teeth ; the second continue 
until old age, and are named permanent. 

The permanent teeth are thirty-two in number, sixteen in each 
jaw ; they are divisible into four classes: dnezsors, of which there 
are four in each jaw, two central and two lateral ; canine, two above 
and two below ; bicuspid or premolar, four above and four below ; 
and molars, six above and six below. 
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The temporary teeth are twenty in number: eight incisors, four 
canines, and eight molars. There are no. ee in the temporary 
set, but the eight deciduous molars are succeeded by the permanent 
bicuspids. : 

The following table shows the position of the teeth relative to 
each other, in each set, and the relation of those of the temporary to 
those of the permanent series :— 


“Mo. Ca. In. Ca. Mo. 
Temporary § Upper 20 $32. eee 
: + 20 
teeth. Lower 11 oY 2 cee 


Mo. Pm. Ca, In. Ca. Pm. Mo. 
Permanent Upper 3.2 1 4 I 2 3=16__) 
teeth. Lower 3 2 1 4 I 2 3=16 > 

Every tooth is divisible into a crown, which is the part above the 
gum ; a constricted portion around the base of the crown, the neck ; 
and a root or fang, which is contained within the alveolus. The root 
is invested by periosteum, which is a bond of connection between it 

and the alveolus. 
Characters of the Permanent 
Teeth.—The incisors (cutting teeth) 
are named from presenting a sharp 
and cutting edge, formed at the expense 
of the posterior surface. The crown is 
flattened from before backwards, being 
somewhat convex in front and concave 
behind ; the neck is much constricted, 
mim and the root compressed from side to 
Fic. 416.—Front and side view of Side; at its apex is a small opening for 
a left upper centralincisor. a. the assage of the nerve and artery of the 
Crown. 0. Neck. c. Fang. tooth. The upper incisors are directed 
a little forwards ; they are larger than the lower, and slightly over- 
lap them. The upper central incisors are much larger than the 
laterals ; their inner border is a little 
longer than their outer, and by this 
character we can distinguish the side 
to which a particular specimen be- 
longs. In the lower jaw the central 
incisors are smaller than the lateral, 
and have their fangs much flattened 
from side to side. The fangs of the 
lateral incisors are also flattened, but 
i \ are longer than those of the central 
‘i . teeth. 
Fic, 417.—Lingual, labial, and distal _ The canine teeth (cuspidati) follow 

surfaces of an upper canine, the incisors in order from before 
backwards ; two are situated in the upper jaw, one at each side, 
and two in the lower. . The crown is larger than that of the in- 


; 
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cisors, convex before, concave behind, and tapering to a blunted 
point or cusp. The root is longer than that of all the other teeth, 
compressed at each side, and marked by aslight groove. The upper 
canine teeth (called eye-teeth) are longer and larger than the lower, 
and are situated a little behind and external to them. 

The bicuspid or premolar teeth, two at each side in each jaw, 
follow the canine, and are intermediate in size between them and 
the molars. The crown is compressed from before back- . 
wards, and surmounted by two tubercles, one internal, 
the other external, the latter being the largest. The 
neck is oval; the root is compressed, marked on each 
side by a deep groove, and bifid near its apex. The teeth 
of the upper jaw have a greater tendency to the division MG. . 418.— 
of their roots than those of the lower, and the posterior pablarsacen, 
than the anterior pair. The lower bicuspids are smaller an _ upper 
than the upper ; their outer cusp is long and prominent, #usPid. 
and is bent inwards ; the inner cusp is smaller, and is connected 
with the outer by a slight ridge. 

The molar teeth (grinders), three at each side in each jaw, are the 
largest of the permanent set. The first molar is the largest and 


Fic. 419.—Masti- Fic. 420.—Masticating surface Fic. 421.—Masticating surface 
eating surface and side view of first lower and side view of second 
of a first upper molar of right side. The lower molar of right side. 
molar of the small figures indicate the The small figures indicate 
left side. five cusps. the four cusps. 


broadest, and the third is the smallest, so that there is a gradation of 
size of these teeth. The crown is quadrilateral, and is surmounted 
by four or five tubercles (four in the Pep five in the lower 
molars); the neck is large and round, and the root divided into 
several fangs. In the upper jaw the first and second molar teeth 
have three roots (sometimes four), more or less widely separated 
from each other, two of the roots being external, the other internal. 
In the lower there are but two roots, anterior and posterior, flattened 
from behind forwards, and grooved so as'to mark a tendency to 
division. The first lower molar has five cusps (Fig. 420), three 
outer and two inner, the fifth cusp being postero-external ; its 
anterior fang has two pulp cavities. The third molars, or wisdom- 
teeth (dentes sapientiz), are smaller than the other two ; they present 
three tubercles on the surface of the crown, and the root is single 
and grooved, appearing to be made up of four or five fangs com- 
pressed together, or partially divided. In the lower jaw the fangs 
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are frequently separated to some distance from each other, and 
curved backwards so as to offer considerable resistance in the 
operation of extraction. 

The range of teeth in each jaw forms a pretty uniform curve, with- 
out any break or diastema, such as occurs to some extent in the 
Quadrumana, and more markedly in the Rodents and Ruminants. 

Characters of the Temporary Teeth.—In general form these 
resemble the teeth of the permanent set, but they are smaller. The 
enamel which covers the crown terminates in a more distinct edge 
than in the permanent teeth, so that the neck is more evidently 
constricted. The canines are relatively shorter, and their crowns 
broader than those which succeed them. The second molar is the 
largest, being, indeed, larger than the second permanent bicuspid 
which succeeds it. The first upper molar has only three cusps, the 
second has four ; the first lower molar has four and the second five 
sia The fangs are like those of the permanent set, but are smaller 
and more divergent. 


Structure of the Teeth. 


If a vertical section be made through a tooth, it will be found 
to be hollowed out in its interior into a small cavity, the pulp 
cavity, Which has a general resemblance in 
its form to the external configuration of the 
tooth. It extends upwards a little into the 
cusps, and is prolonged downwards into the 
fangs, terminating at the extremity of each 
of the latter in a small opening which trans- 
mits the vessels and nerves. This cavity is 
filled with a soft, highly vascular, and sen- 
sitive substance, called the dental pulp, which 
is continuous through the apertures at the 
extremity of the fangs with the periosteum 
on the outside of the tooth. 

The solid portion of the tooth is com- 
posed of three distinct structures :—(1) The 
dentine or ivory, which forms the bulk of 
the tooth ; (2) the enamel, which forms a 
thick covering to the crown; and (3) the 
cement, which covers the fang externally, 

The dentine (ivory or tooth bone) is a 
Vic. 422.—Vertical section of hard substance having some resemblance 

molar tooth, a. Enamel. b, to bone, but on microscopic examination 

g Comentum. \¢. Dentine. it appears to consist of very minute, taper- 

end of fang. ¢. Pulp cav- ing, and branching tubules, embedded in 

port Fes 7 recog at a dense, homogeneous intertubular matrix, 
These tubules commence by their larger 

ends in the wall of the pulp cavity, and pursue a radiating and 
serpentine course towards the periphery of the tooth; they give 


STRUCTURE OF DENTINE. 713 


off minute branches from their sides, and divide dichotomously 
as they proceed, so that when they reach the outer layers of 


Fic, 423.—Section of dentine in the direction of the tubules. a. Dentinal tubules. . 
b. Nodular layer. c, Cement. 

the dentine they have become very numerous and minute. Upon 
cross section the dentinal tubules appear each to be surrounded 
by an annulus of consider- 
able thickness (Fig. 424) ; 
but it is probable that this ae Tease 
appearance results from ( 

the obliquity of the sec- 
tion, by which ‘a certain 


‘ >) @ 
length of the tubes is seen e ‘3 a9 @°® . | 
as well as their extremities. ) e 
‘The true wall of the canal | © Sige d 


can only be seen as a . 
faint yellow ring (dentinal Fic. 424.—Transverse section of dentine, showing 
sheath of Neumann), and oe wee cut across, A, in the crown; B, in 
even this is not always - 

manifest, In the recent state the tubules are An a by a proto- 
plasmic substance (dentinal fibre of Tomes), which is continuous 
with the nucleated cells of the dental pulp, and serves to con- 
vey nutritive material to the dentine ; it appears also to confer on 
the latter a certain amount of sensibility. The tubules are most 
numerous in the crown (Fig. 424, A), where they are closely crowded 
together, while in the fang they are much more scattered, so that 
here the matrix forms the largest element (Fig. 424, B), The matrix 
of the dentine appears to be perfectly homogeneous, without trace 


of fibres or granules; when softened by reagents it has a tend- 


ency to split up into laminz, but no such lamination is observable 
in hard sections. The surface of the dentine which is in contact 
with the enamel is marked by hexagonal depressions, corresponding 
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to the ends of the enamel fibres. In the fang the outer portion 
of the dentine—namely, that next the cement—has often a peculiar 
nodular appearance (Fig. 423, b), which results from the incomplete 
fusion of the calcareous masses when they are deposited. Frequently 
also we find in this situation irregular lucunar spaces, which are 
filled with the same protoplasmic material as the dentinal tubules. 
Similar imperfect calcifications lead to the production of lamina- 
tion in the dentine above the pulp cavity, and of consequent parallel 
curved lines in the crown 
of the tooth called inere- 
mental lines. 

The enamel forms a 
crust over the whole 
exposed surface of the 
crown of the tooth to 
the commencement of its 
root; it is thickest on 
the summit of the tooth, 
and becomes gradually 
thinner as it approaches 
the neck, It is trans- 
Fic. 425.—Longitudinal section of the enamel, show- lucent and bluish id 

ing the wavy arrangement of the fibres, and the thin sections, and is the 

faint transverse striations, hardest and most brittle 
substance in the body ; it contains only about 34 per cent. of animal 
matter, 

The enamel is composed of minute fibres zg/ggth of an inch in 
diameter, which run in a wavy course from the dentine to the free 
surface of the crown, and which on cross section are seen to be 
hexagonal (Fig. 426, A). By their attached ends they fit into the 
pits already described 
as existing on the sur- 
face of the dentine. 
The enamel fibres are 
marked at irregular in- 
tervals by transverse 
lines (Fig. 426, 8B), 
which possibly may in- 
dicate their ee xy 
from r cells, 
alienah tee is denied 
by many _histologists, 
Pig abo. teanrnene aeotion of the euanigh showin who consider them to 

enamel fibres, more highly magnified thin in A ais. result from the fibres — 

siti } of superimposed layers 
running in opposite directions. The enamel is aij by a thin 
membrane (composed of non-nucleated horny scales), which separates — 
from it on the application of hydrochloric acid—this is called the 
cuticle of the enamel, or Nasmyth’s membrane. . 
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The cortical substance, or cement, forms a thin coating over the 
root of the tooth, from the termination of the enamel to the opening 
in the apex of the fang. In structure it differs little from true 
bone, being characterised by the presence of lacune and canaliculi 
(Fig. 423, c); but it generally has no Haversian canals, although 
these also may appear in the cement in old age. It increases in 
thickness as age sa caases, and gives rise to those exostosed appear- 
ances occasionally seen on the teeth of very old persons, or in those 
who have taken much mercury. In old age the pulp cavity is 
often filled up and obliterated by osseous substance analogous to 
the cement, but bearing also some resemblance to dentine. This is 
called osteodentine ; it is traversed by canals which are surrounded 
by concentric lamine, like the Haversian canals of bone. 

The tooth pulp, as stated above, is continuous with the periosteum 
of the alveolus or alveolo-dental membrane. On its surface is a layer 
of fine columnar cells which are in close contact externally with the 
inner surface of the dentine, and contain oval nuclei at their bases ; 
as they were supposed to be instrumental in the formation of that 
tissue, they have received the name of “odontoblasts.” Some 
authors state that they give off processes which pass into the den- 
tinal tubules and become continuous with the fibres therein con- 
tained. Beneath these, numerous fusiform or pyramidal cells are 
found, many of which wedge themselves in between the odonto- 
blasts, while others are continuous with the ramified cells of the 
reticulum to be presently mentioned. Klein believes that it is this 
deeper cell stratum and not the layer of odontoblasts which sends 
processes into the dentinal tubules. The cells of the pulp, as well 
as the blood-vessels and nerves, are supported by a fine reticulum 
formed by ramified nucleated cells. Numerous non-medullated 
nerve fibres run through the pulp, some of which have been traced 
to the layer of odontoblasts, and it is probable that they also pass 
into the dentine. A dense network of capillaries occupies the outer 
part of the pulp. 


Development of the Teeth. 


At the time when the germs of the teeth first make their appear- 
ance the lower jaw consists of embryonic tissue, composed chiefly 
of branched cells, in which a cartilaginous rod, the cartilage of 
Meckel, is embedded. At this period the superior maxillary pro- 
cesses, formed also of embryonic tissue, have just met and united 
with the pre-maxillary or inter-maxillary processes. In the position 
of the future alveolar border an upgrowth of epithelial cells produces 
two narrow ridges arranged in a horse-shoe form ; the groove between 
these ridges (formerly described as the primitive dental groove) is 
almost entirely filled up with cells which are actively growing and 
rapidly increasing in number. This growth of cells takes a down- 


ward as well as an at course so as to invade the tissue occupy- 


ing the position of the future jaw, but instead of passing vertically 
downwards becomes inclined inwards at its lower extremity (see Fig. 
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427, 1); in cross section this inflection of cells closely resembles a 
tubular gland. At their deepest point the cells increase in number 
more rapidly than elsewhere so as to result in the production of 
expansions taking somewhat the form of Florence flasks ; and it is 


noticeable that while the inflection of cells takes place along the whole 
circumference of 
the jaw, the ex- 
pansions are only 
produced at those 
points where teeth 
are to be developed. 
The cells of thesur- 
face of the enlarge- 
ments are colum- 
nar, those of the 
interior are poly- 
gonal or stellate. 
By a more rapid © 
downward growth — 
at the sides than | 
in the centre, these _ 
processes assume a ~ 
—— or bellshape 
with the concavity 
directed down- 
wards, and into 
this concavity the 
dentinal papilla is 
received. The ex- 
pansions have long 
received the name 
of enamel germs, or 
enamel organs, al- 
though much dif- 
ference of opinion 
exists as to the part 
ee played by them in 
cea © the production of 
Fic. 427.—Three stages in the development of a mammalian enamel, The outer 
poe germ. ve A tie <hgG * heaped up over germ. cells of the enamel 
flection of soithelintn for Bites tes bs § Steltate. ue one either remain 


culum. jf. Dentine germ. g. Inner portion of future unchanged OF be, 
tooth sac. i. Outer portion of future tooth sac. i. Ves- come iy aed atro- 


Dias out across. &, Bone of jaw. phied ; those which 
lie on its cupped or concave surface become greatly enlongated, and 
their nuclei recede to their bases; the central cells become chiefly 
converted into a stellate reticulum, the processes of the cells communi- 
cating freely with each other, but those which lie in contact with the 
columnar cells next the dental papilla remain unchanged and form a 
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stratum intermedium. During these changes, and for long after, the 
epithelium constituting the enamel organ remains connected with 
that on the surface of the jaw by a narrow process or neck. 

The dentinal papille are first observed as slightly opaque spots at 
some little distance from the surface and at points corresponding to 
the flask-like expansions above described ; they are almost as early 
in making their appearance as the latter, but are at first much slower 
in development, so that the enamel organ is for some time very large 
in proportion to the dentinal papilla. Not only does the dentinal 
papilla grow upwards into the cupped cavity formed by the lower 
part of the enamel germ, but it also gives off lateral processes which 
pass to the sides of that organ, and by a continuous upward growth 
come later to enclose it and form the dental sac. At first the 
dentinal papilla only differs from the rest of the substance of the 
jaw in being more vascular and containing more cells, but it soon 
assumes the form of the future tooth, becoming simply conical for a 
canine, having two cusps for a bicuspid, and four or five for a molar. 
The cells on the surface of it become distinguished from the rest by 
their columnar form and 
close aggregation, so that 
they forma compact layer, 
which, from the part it 
plays in the formation 
of the dentine, has been 
named the membrana 
eboris, the individual cells 
being called odontoblasts. 
These cells are furnished 
with processes by means 
of which they communi- 
cate with each other, or 
with the cells deeper in 
the pulp ; some of the pro- 
cesses also pass into the 

- dentine when it is formed, 
and become continuous 
with the protoplasm con- 
tained in the dentinal 

_ tubules. 

The enamel germ for 


the permanent tooth is 
produced byan outgrowth 
of epithelial cells from the 
side of the neck of the 
enamel organ of the tem- 
porary tooth ; this passes 
to the back and inner side 


Fic. 428.—Dental sac of a tolerably mature human 
foetus, partly diagrammatic. a1. Outer layer, and 
a2 deeper layer of fibrous wall of sac. 0, b. Stel- 
late reticulum of enamel organ. ¢, ¢. Outer cells, 
and d, d, inner cells of enamel organ. /. Dental 
papilla with its capillaries, g. 7%, 7. Continuation 
of connective tissue of the parietes of the sac 
into the dental papilla. : 


of the latter, and undergoes the same changes in shape and composi- 
tion as have been described above to take place in the germ of the 
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temporary tooth. The dentinal papilla also of the permanent tooth 
grows up beneath its enamel germ, and, assuming the characteristic 
shape of the tooth to be formed, has its superficial cells elongated and 
aggregated so as to form a membrana eboris, exactly in the same way 
as we have traced it in the case of the temporary tooth. The germ 
of the first permanent molar is formed about the sixteenth week by 
a down-growth of the epithelium from the surface of the jaw, in the 
same way as the germ for the temporary teeth originated ; the second 
permanent molar has its germ formed from the neck of the enamel 
organ of the first molar about the third month after birth, The 
germ for the wisdom-tooth is formed from the neck of the enamel 
germ of the second permanent molar about the third year. 


Formation of the Hard Tissues. 


Enamel.—We have seen that the deeper cells of the enamel organ 
(those, namely, which are next to the dentinal papilla) become 
elongated ; they also, by their mutual pressure, come to assume the 
form of elongated hexagonal prisms, and receive the distinctive title 
of enamel cells, A deposition of calcareous salts takes place in these 
cells, commencing at the end nearest to the papilla, and proceeding 
towards the centre of the enamel organ. As the process advances, 
the cells of the stratum intermedium assume the same form as the 
deeper cells, and in process of time become also calcified ; the stellate 
reticulum which forms the great part of the enamel organ seems to 
take no active part in the formation of the enamel, but, as the latter 
is formed, becomes progressively reduced in quantity until at length 
the outer or superficial cells (still epithelial in character, and become 
flattened) are in contact with the enamel cells. As the latter are 
ere in form (from mutual compression), the fibres which re- 
sult from their calcification are necessarily hexagonal prisms. The 
outer part of the cell is first calcified, the centre later, so that the outer 

ae Te part of the prismatic fibre is the hardest ; and 
when fracture of the enamel takes place it 


Vv 


fibre, this being less perfectly calcified than 
the periphery. 

Dentine.—The cells which form a com- 
pact layer on the surface of the dentinal 
papilla, and are called odontoblasts, become 
calcified in the same manner as the enamel 
cells. The calcareous deposit takes place 
first at the surface nearest to the enamel 
and passes inwards along the elongated 


b , cell ; while the outer part of the cell is thus — 


Fig. 429. —Odontoblasts in converted into dentine, the inner end con- 


iio tinues to grow towards the papilla, and thus | 


each dentinal tubule and its surrounding matrix is formed by the calei- 
fication of asingle cell,and not,as was formerly supposed, bythe union 


usually follows the line of the centre of the | 


— 


socket, in which the 


proceeding by degrees 
more deeply into the 
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of several. Most observers agree in stating that the dentinal matrix, 
dentinal sheaths, and the fibres contained in the tubules, represent 
three stages of calcification, the matrix exhibiting the completion of the 
process, the sheaths of Neumann an imperfect calcification, and the 
fibres being the unchanged protoplasm of the original cell. Klein 
is, however, of opinion that the fibres contained in the tubules are 
derived from the processes of the deeper layers of cells, and are not 
the product of the odontoblasts. The part of the dentinal papilla 
Gahich is not converted into dentine, remains throughout life as the 
pulp of the tooth. 

Cement.—This is produced by the tissue of the tooth sac, the 
process being precisely the same as the production of bone beneath 
periosteum, described on a previous page. 


Eruption of Teeth. 


When the crown of the tooth has been formed and coated with 


- enamel, and the fang has grown to the bottom of its socket by the 


progressive lengthening of the pulp, the formation of the dentine, 
and the adhesion of the latter to the contiguous portion of the sac, 
the pressure of the socket causes the reflected part of the sac and 
the edge of the tooth to approach,and the latter to passthrough the gum. 

The opened sac now begins to shorten more rapidly than the fang 
lengthens, and the tooth is quickly drawn upwards by the contrac- 
tion, leaving a space between the extremity of the unfinished root 
and the bottom of the 


growth and completion 
of the fang are effected. 

During the changes 
above described as tak- 
ing place among the 
dental sacs contained 
within the jaws, the 
septa between the sacs, 
at first consisting of 
spongy tissue, gradually 
become fibrous, and sub- 
sequently osseous, the, 
bone being developed 
from the surface and 


we to ConSeraie the Fia. 430.—Normal well-formed jaws from which the 
alveoli. The necks of © alveolar plate has been removed, so as to expose the 
the sacs of the per- developing permanent teeth in their crypts in the 


manent teeth, by which  /*"* 


_ they originally communicated with the mucous surface of the gum, 
still exist, in the form of cords, separated from the deciduous teeth 
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by their alveolus, but communicating through minute osseous canals 
with the mucous membrane of the mouth immediately behind the 
corresponding deciduous teeth. 

The periods of appearance of the teeth are very irregular ; it is 
necessary, therefore, to have recourse to an average, which may be 
stated in a tabular form as follows, the teeth of the lower jaw pre-. 
ceding those of the upper by a short interval. 


SUCCESSION OF TEETH. 


1. Temporary Teeth. 


Incisors | Canine Molar r Molar 2 


Molar 2 | Molar: | Canine 


Months. 24 12 | 18 | Q+7+7-9 | 18 | 12 24 


2. Permanent Teeth. 


ihe a lw | ie) 
roa) a # we a © 2 o ray be en | (sa) 
S = = a 
2/8 |8i3is} 2/2/14 \sl¢ | ca ee 
° ° ee ae z 2 Elgsics ° ° 
a | = | 2 3 "| 5 5 o o| = = | 
| fe = o Pa ; 
| me asa a fe | 
| | Ta 
Years. | 17-21 | 12-13 | 6 | 10 g | 11-12 | 8.7.7.8 |11-12| 9 10| 6 | 12-13) "9-21 
PHARYNX. 


The pharynx (pdpvyé, the throat) is a musculo-membranous sac, 
about four and a half inches in length, situated on the cervical 
portion of the vertebral column, and extending from the base of 
the skull to a point corresponding with the cricoid cartilage in 
front and the upper border of the sixth cervical vertebra behind. 
It is widest opposite the hyoid bone, and narrowest where it termi- 
nates in the cesophagus. It is composed of mucous membrane, 
muscles, and a strong aponeurosis ; and communicates in front with 
the cavity of the nose, mouth, and larynx. Above, it is attached 
partly by muscle, but chiefly by aponeurosis, to the basilar process 
of the occipital bone and petrous portion of the temporal bone ; and 
below, it is continuous with the cesophagus. It is loosely connected 
by areolar tissue with the prevertebral fascia behind, and with the 
styloid process and muscles and the carotid sheath on each side. 
Its central attachment above is by means of a strong band havi 
its origin from the pharyngeal tubercle on the occipital bone, an 
passing down between the recti antici muscles to terminate in the 
pharyngeal aponeurosis ; this band has been termed by Cleland the 
cranvo-pharyngeal ligament. 

The pharyngeal aponeurosis is a strong sheet of fascia placed 
between the mucous membrane and muscles of the pharynx ; it is 
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strong and thick above, but thins as it passes downwards, and at the 
lower part of the pharynx is distinguishable only as a layer of diffuse 


areolar tissue. 

The mucous 
membrane varies 
greatly in its char- 
acter in different 
parts of the pha- 
rynx ; it is thick 
where it clothes 
the base of the 
skull, but thinner 
in the neighbour- 
hood of the Eus- 
tachian tube, and 
near the posterior 
nares ; in the latter 
situations nume- 
rous racemose 
glands are seated 
in the submucous 


lig. 431.—Pharynx laid 


open from behind. 1. 
Section carried trans- 
versely through the base 
of the skull. 2,2. Walls 
of the pharynx drawn 
aside. 3, 3. Posterior 
nares, separated by the 
vomer. 4. Extremity of 
one Eustachian tube. 
5. Soft palate. 6. Pos- 
terior pillar of the soft 
palate. 7. Anterior pil- 
lar ; the tonsil is seen in 
the niche between the 
two pillars. 8. Root of 
the tongue, partly con- 
cealed by the uvula. 9. 
Epiglottis, overhanging 
(xo) the  cordiform 
opening of the larynx. 
11. Posterior part of the 
larynx. 12. Opening of 
the cesophagus. ce 


(Esophagus. 14. Tra- 
4 chea, : 
tissue, and pour 
their secretion on to the surface of the membrane. Lymphoid tissue 
is everywhere abundant, and at the back part of the pharynx, forms 
a glandular mass stretching across between the openings of the two 
Eustachian tubes, which receives the name of the pharyngeal tonsil. 
In the middle line, near the base of the skull, there is in the young 
child a small recess in the mucous membrane, called the bursa 
pharyngea ; it sometimes remains permanent throughout adult life. 
At its anterior part the pharynx has opening into it seven fora- 
mina, viz :—* 


: Posterior nares, two, Larynx. 
Eustachian tubes, two, (Esophagus. 
Mouth, 


The posterior nares are the two large openings at the upper 
and front part of the pharynx. On each side of these openings, and 
parallel with the posterior termination of the inferior turbinated 

one, is the depression in the mucous membrane, marking the 
aperture of the Eustachian tube. It is bounded above and inter- 
nally by a prominent ridge, formed by the margin of the cartilage, 
covered by thick mucous membrane. Between the opening of the 
Eustachian tube and the back of the pharynx is a somewhat tri- | 
angular depression, which has been named the fossa of Rosenmiiller. 
Beneath the posterior nares is the isthmus faucium, the large opening 
into the mouth, partly veiled by the soft palate ; and beneath the 
root of the tongue, the cordiform opening of the larynx. The 
cesophageal opening is the lower constricted portion of the 
pharynx. 

224 
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{ESOPHAGUS.. 


The cesophagus (otew, to bear ; pdyew, to eat),is a slightly flexuous 
canal, inclining to the left in the neck, to the right in the upper 
part of the thorax, and again to the left in its course through the 
posterior mediastinum ; it commences at the termination of the 
pharynx, opposite the lower border of the cricoid cartilage and 
upper border of the sixth cervical vertebra, and descends the neck, 
behind and rather to the left of the trachea. It then passes behind 
the arch of the aorta and left bronchus, and along the posterior 
mediastinum, lying in front of the thoracic aorta ; at the lower part of 

ae the thorax it lies slightly 
Sees to the left of the aorta, 
and passing through the 
cesophageal opening in the 
diaphragm enters the ab- 
domen, and terminates at 
the cardiac orifice of the 
stomach opposite the lower 
border of the tenth dorsal 
vertebra. As it follows 
the curves of the vertebral 
column, it presents in its 
upper part an antero-pos- 
terior flexure. It is about 
nine or ten inches in length, 
is narrowest at its com- 
mencement, and is also 
slightly constricted where 
it passes through the dia- 
phragm. In the relaxed 
condition its mucous mem- 
brane assumes the condi- 
tion of longitudinal folds, 
which lie in contact with 
each other; when dis- 
tended the folds disappear. 
Fic. 432.—Transverse section of cw:sophagus. a. _. Relations. — Behind, it 

Outer fibrous covering. b. Longitudinal mus- lies upon the longus colli 

cular fibres. c. Circular muscular fibres. d. muscles and vertebral 


Submucous coat. -¢ Muscularis mucose. _//. . Rs 
Mucous membrane. yg. Stratified epithelium. column, in the middle of 


h, Racemose gland. i. Section of an artery. the thorax upon the thora- 
cic duct, and at the lower part upon the thoracic aorta. Jn front, it 
has the trachea, left bronchus, and pericardium. At the sides, the 
recurrent laryngeal nerves, carotid sheaths, thyroid body, and pleural 
sacs. As it deviates to the left in the lower part of the neck, it has 
more intimate relation with the left carotid sheath than with the 
right. The vagus nerves lie at first on each side of the esophagus, 
but they form a plexus around it (plexus gule), and the left nerve 
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gradually passes round to the front and the right to the back. The 
vena azygos major is in relation with its right’ side in the thorax. 
Structure.—The cesophagus is formed of three coats—an outer, 
muscular ; a middle, submucous or areolar; and an inner, mucous. 
External to the muscular coat there is, however, a layer of areolar 
tissue, containing many elastic fibres. The muscular coat consists 
in its upper part of striped fibres, but these gradually pass, about its 
middle, into the unstriped variety, and in its lower part the latter 
form only is found. The fibres are arranged in an outer longitudinal, 
and an inner circular layer ; the longitudinal fibres are in the upper 
part of the tube disposed in three fasciculi, two lateral, which are 
continuous with those of the inferior constrictor, and one anterior 
which is attached to the vertical ridge of the cricoid cartilage. The 
circular fibres are attached superiorly to the cricoid cartilage ; they 
are transverse in their arrangement, above and below, but spiral in 
the middle of the cesophagus. Below, both sets of fibres are con- 
tinuous with those of the stomach. A band of unstriped muscle is 
frequently found passing from the left pleura to the cesophagus, and 
occasionally a similar band from the left bronchus. The submucous 
coat loosely connects the mucous and muscular coats ; it is thicker 
than the latter, is composed of areolar tissue containing many elastic 
fibres, and has embedded in it the glands which open on to the 
surface of the mucous membrane. The mucous membrane is pale 
in colour, but. of firm texture. It is studded over with a number 
of very fine papillz, and is covered by a stratified epithelium. <A 
number of racemose glands situated in the submucous tissue, open 
by short ducts on to its surface. Between it and the submucous 
layer is a thin stratum of unstriped muscle, the fibres of which are 
for the most part longitudinally disposed, and have been named the 
muscularis mucose. ; 


THE STOMACH. 


The stomach is an expansion of the alimentary canal, situated in 
the left hypochondriac and epigastric regions. ‘The hypochondriac 
part forms fully three-fourths of the organ ; it is vertical in direction, 
and the fundus extends to the highest limit of the region. The epi- 

stric part is transverse in direction, and lies about three fingers’ 
breadth below the ensiform cartilage (Spare eee On account of 
the peculiarity of its form, it is divided into a middle part or body, a 
greater or splenic, and a lesser or pyloric end ; a lesser curvature above, 
and a greater curvature below ; an anterior and a posterior surface ; a 
cardiac orifice, and a pyloric orifice. The great end (fundus) is not 
only of large size, but expands beyond the point of entrance of the 
cesophagus, and is embraced by the concave surface of the spleen ; it 
presents superiorly a funnel-shaped expansion, leading to the cardiac 
_ orifice. The pylorus (janitor) is the small and contracted extremity 
of the organ ; it is situated on a plane anterior and inferior to the 
cardiac orifice, and lies in contact with the under surface of the 
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liver, often reaching to the gall-bladder. It would he pierced, when 
the stomach is empty, by a needle passing through the abdominal 
wall five cm. below the junction of the seventh right costal cartilage 
with the sternum (A. M‘Alister). Near the lesser end is a dilata- 
tion, the antrum of the pylorus. The two curvatures give attachment 
to the peritoneum ; the upper curve to the lesser omentum, the lower 
to the great omentum. The anterior surface looks upward and for- 
ward, and is in relation with the diaphragm (which separates it from 
the viscera of the thorax and six lower ribs), with the left lobe of 
the liver, and in the epigastric region with the abdominal parietes. 
The posterior surface looks downwards and backwards, and is in re- 
lation with the diaphragm, pancreas, third portion of the duodenum, 
transverse meso-colon, left kidney, and left supra-renal body ; this 

the stomach and duo- 


\\ 7 
i denum, made so as to 


\i include the two ori- 
} : fices of the stomach. 
1, Gsophagus; on its 
internal surface the 
plicated arrangement 
of the mucous mem- 
brane is shown, 2. 
Cardiac orifice of the 
stomach, around which 

a the serrated border of 
SRE the epithelium is seen. 
Vis th J 3. Great end of the 
stomach. 4. Lesser 
or pyloric end. 5. 
Lesser curve, 6. 
Greater curve. 7. An- 
trum of the pylorus. 
8. Rugee formed by the 
mucous membrane. o. 
Pylorus. ro. Ascend- 
ing portion of the duo- 
denum, 11. Descend- 
ing portion, 12. Pancreatic duct and common bile duct close to their termination. 
13. Papilla upon which the ducts open. 14. Transverse portion of duodenum. 15. 
Commencement of jejunum. In the interior of the duodenum and jejunum, the 
valvulee conniventes are seen. , 


Fic. 433.—Vertical and 
longitudinal section of 


surface forms the anterior boundary of that cul-de-sac of the peri- 
toneum which is situated behind the lesser omentum and extends 
into the great omentum. In a state of distension, as after a meal, 
the anterior surface becomes superior, and the greater curvature is 
directed forwards against the Salarnibel parietes. The stomach is a 
little larger in the male than in the female, and in the former measures 
about twelve inches in length, and four or five inches in width at its 
broadest part. When moderately full it is capable of holding from 
five to ten pints of fluid. 

Connections.— By its upper border it is connected with the liver 
by the lesser omentum, and with the diaphragm by: the gastro-phrenic 
ligament ; by its lower border it is connected with the transverse 
colon by the great omentum. The great end is in close connection 
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with the spleen, the bond of union being the gastro-splenic omentum, 
and its posterior surface is connected with the left crus of the dia- 
phragm by means of peritoneum. It is fixed at the cardiac end by 
the union of the cesophagus with the diaphragm, while at the pyloric 
end the limitation of its movement depends on the fixation of the 
descending portion of the duodenum. 

Structure of the Stomach.—The stomach has four coats—viz., 
serous, muscular, submucous, and mucous. 

The serous coat is derived from the peritoneum and completely 
invests it, except at the upper and lower borders, where the anterior 
and posterior layers are separated by a very small interval, in which 
run the gastric and gastro-epiploic arteries, and at the back part where 
it lies upon the left crus of the diaphragm. 

The muscular coat consists of unstriped fibres arranged in three 
layers. ‘The most external 
are longitudinal, and ex- 
tend from the cesophageal to 
the pyloric orifice. They 
are continuous with the 
longitudinal fibres of the £ 
cesophagus, and are scat- & xp) 
tered over the back and oe 
front of the organ, but col- 
lected into strong bundles 
along the two borders. The 
middle layer is disposed in i ila araite 
cireles, which commence at Fie. 434.—Diagram of the muscular cdat of the 
the left extremity, and con- stomach, showing the circular, oblique, and 
tinue along the whole body —1°?situcinal fibres. 
of the stomach to the pylorus, where they are gathered into a mus- 
cular ring, which forms the contractile part of that outlet. They are 
very thin at the great end of the stomach, but get thicker and more 
distinct as they approach the pylorus. Some oblique fibres, con- 
tinued from the circular fibres of the cesophagus, form a partial 
layer within the two former. They are continued from the circular 
fibres at the cardiac orifice, and spread out on the left of it ; some 
of them having nearly the same direction as the circular fibres, with 
which, indeed, many become continuous. 

The submucous areolar tissue forms a third coat. It is loose and 
filamentous in structure, so that the next coat is comparatively 
feebly attached to the muscular coat. In it the blood-vessels, nerves, 
and lymphatics are distributed. 

The mucous membrane of the stomach is soft and loose, thinner 
at the cardiac than at the pyloric end, and of a greyish or pinkish- 
grey colour. It is redder in infancy than in the adult. It is so loosely 
connected to the muscular coat that when the stomach is distended 
it has a smooth, even, mucous lining; but when contracted the 
membrane is thrown into folds, or rug, These folds, though not 
permanent, always when present assume one direction, that next 


Se 
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the pylorus being disposed circularly, those over the rest of the 
interior longitudinally. The circular fold at the pylorus along 
with the muscular ring, constitutes the 
pyloric valve. 

The surface of the mucous mem- 
brane is covered with small depressions 
called alveoli, of a polygonal form, 
averaging ;+, of an inch in diameter. 
They are deeper, more marked, and 
more numerous near the pylorus. In 
; the bottom of each alveolus, and in the 
ee eee” pg Pesce mucous membrane between them, are 

showing the polygonal alveoli, to be seen minute circular orifices of 

and at the bottom of eon the tubular glands. Four or five open into 

openings of the gastric follicles. each alveolus. The gast ric follicles, 
as they are called, are small tubes arranged perpendicularly to the 
mucous surface, their closed extremities resting against the sub- 
mucous tissue, 

They are more numerous and longer at the pyloric than at the 
cardiac end of the stomach, and in the former situation are frequently 
divided at their deep extremities so as to form compound follicles, 
They vary in length from Jy to 35 of an inch, and in width from 
shy to st, of an inch. Two kinds of glands may be distinguished ; 
the first (which, it is believed, simply secrete mucus) are called 
mucous glands; they are 


Fia. 436.—Perpendicu- 
lar section of the 
stomach in the py- 
lorie region, show- 
ing its coats and the 
gastric glands ; from 
the pig. 1. Gastric 
glands. 2 Muscu- 
laris mucose. 3. 
Submucous coat, in 
which a vessel has 
been divided. 4. 
Transverse fibres of 
the muscular coat. 
5. Longitudinal fibres 
of the muscular coat. 


most numerous near the py- 
lorus, and are therefore some- 
times termed pyloric glands. 
The second kind are named 
cardiac glands, from the part 
of the stomach where they are 
most found ; as they are sup- 
posed to be specially engaged 
in the secretion of the gastric 
juice, they have also been 
named peptic glands. In 
both there is a basement mem- 


6. Serous coat. 


brane formed by flattened cells 

é joined edge to edge, and from 
which processes spring, some to join the cells of the retiform tissue 
of the mucous membrane, and others to penetrate between the 
epithelial cells which line the glands. The lining cells differ in 
their character and arrangement in the two kinds of glands ; in 
the mucous glands they are throughout of the columnar variety, 
similar to those covering the surface of the mucous membrane, 
the only change observable in them being that in the deeper part 
of the gland they become cubical in form instead of elongated. 
In the cardiac glands the columnar epithelium is found only in 
the upper part (neck) of the gland, the deeper cells being sphe- 
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voidal or oval, and coarsely granular (parietal or oxyntic cells) ; 

towards the bottom of the gland, however, the parietal cells do not 

form a continuous layer, but only occur here and there, the intervals 

between them being filled up with polyhedral, finely granular cells 

(central cells). Between the glands the mucous membrane consists 

of connective tissue with a considerable amount of lymphoid tissue. 
2 


Fig. 437-—A compound peptic Fic. 438.—-Gastric mucous glands. 
gland. 1, a. Wide entrance lined x. Single mucous gland, lined 
with columnar epithelium. 0. by columuar cells, a. 6. Lumen 
Division. c, c. Tubules lined of gland, 1*, Columnar epithe- 
with peptic cells. d. Contents lium. 2. A compound mucous 
of peptic gland in process of gland. 


being thrown out. 2. The open- 
ing @ seen in transverse section, 
3. Transverse section through 
the deep part of the glands. 

Between the mucous membrane and submucous tissue a small 
quantity of unstriped muscular fibre is found, forming the muscularis 
mUcose. 

The nerves of the stomach are derived from the vagus nerves and 
the solar plexus ; small ganglia are found in their course, and they 
form a plexus in the muscular coat (plexus myentericus), and a second 
one in the submucous coat. 


SMALL INTESTINES. z 


The small intestine, zntestinum tenue, is about twenty to twenty- 
five feet in length, and is divisible into three portions, duodenum, 
jejunum, and ilewm. 
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The duodenum (called 8edexadaxrvdoy by Herophilus), larger and 
more deeply seated than the rest of the small intestine, has received 
its name from being about equal in length to the breadth of twelve 
fingers (eight or ten inches), In its course it presents a horse-shoe 
curve ; commencing at the pylorus, it ascends obliquely backwards 
to the under surface of the liver; it next descends perpendicularly 
in front of the right kidney as low as the fourth lumbar vertebra, 
and then passes nearly transversely across the third lumbar vertebra ; 
terminating in the jejunum at the left side of the second lumbar 
vertebra, where it is crossed by the superior mesenteric artery and 


Fia, 439,—View of part of the abdominal viscera, showing the relations of the pancreas 
ant duodenum. p, Pancreas, d. Duodenum, dj. Duodenum becoming jejunum, 
ase, col. Ascending colon. dese, col. Descending colon. m. Mesentery. spl. Spleen, 
sr. Right, and sr.” left suprarenal;body. 7.4. Right kidney. U4. Left kidney. 
pt. Formation of portal vein. 


vein, The part of the duodenum which joins the jejunum is some- 
times described as the second ascending portion (J. Yule Mackay). 
The duodenum is the most fixed portion of the small intestine. 

The first or ascending portion of its course, between two and 
three inches in length, is completely enclosed by the peritoneum : 
it is in relation, above with the liver and neck of the gall-bladder ; 
in front with the great omentum and abdominal parietes ; and behind 
with the right border of the lesser omentum a its vessels, 

The second or descending portion is situated altogether behind 
the peritoneum ; it is in relation by its anterior surface with the 
commencement of the arch of the colon; by its posterior surface 
with the concave margin of the right kidney, the ey rt vena cava, 
and common hile duct ; by its right border with the ascending colon ; 
and by its left border with the pancreas, The common bile duct 
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and pancreatic duct open into the internal and posterior side of the 
5 sae portion, a little below its middle. 

The third or transverse portion of the duodenum, the longest 
and narrowest of the three, lies behind the diverging layers of the 
transverse meso-colon, with which and with the stomach it is in 
relation in front ; above, it is in contact with the lower border of the 
pancreas, the superior mesenteric artery and vein being interposed ; 
and, behind, it rests on the inferior vena cava, left renal vein, the 
two crura of the diaphragm, and aorta. 

The extremity of the duodenum is held in place by a band of 
non-striated muscle and connective tissue, which descends to it from 
the ceeliac axis and left crus of the diaphragm, and is named the 
musculus suspensortus duodeni. 

The jejunum (jejunus, empty) is named from being generally 
found empty. It forms the upper two-fifths of the small intestine ; 
commencing at the bend of the duodenum, on the left side of the 
second lumbar vertebra, and terminating in the ileum. It is wider 
and thicker than the rest of the intestine, has a pinkish tinge from 
containing more mucous membrane than the ileum, and is situated 
in the umbilical and left iliac regions. 

The ileum (ciAew, to twist, to convolute) includes the remaining 
- three-fifths of the small intestine. It is somewhat smaller in calibre, 
thinner in texture, and paler than the jejunum ; but there is no 
mark by which to distinguish the termination of the one or the 
commencement of the other. It is situated in the umbilical and 
hypogastric regions and pelvic cavity, and terminates in the right 
iliac fossa, by opening at an obtuse angle into the commencement of 
the colon. 

The jejunum and ileum are surrounded, above and at the sides, 
by the colon ; in front they are in relation with the omentum and 
abdominal parietes ; they are retained in position by the mesentery, 
which connects them with the posterior wall of the abdomen ; and 
below they descend into the cavity of the pelvis. At about the 
lower third of the ileum a pouch-like process or diverticulum of 
the intestine is occasionally seen. This is a vestige of embryonic 
structure, and results from the obliteration of the omphalo-mesen- 
teric or vitelline duct at a short distance from the cylinder of the 
intestine. 


Structure of the Intestinal Canal. 


The intestinal canal, like the stomach, has four coats—serous, 
muscular, submucous, and mucous. 

SEROUS COAT.—The serous layer of the small intestine is formed 
by the peritoneum. 

The first or ascending portion of the duodenum is completely 
covered by the serous membrane, with the exception of the points 
of attachment of the omenta. The descending portion has only a 

partial covering on ifs anterior surface, derived from the right meso- 


730 SMALL INTESTINES. 


colon. The transverse portion is also behind the peritoneum, 
being situated behind the two layers of the transverse meso-colon. 
The rest of the small intestine is completely invested by it, except- 
ing along the concave border, to which the mesentery is attached. 

MUSCULAR COAT.—The muscular coat of the small intestine is 
composed of two planes of unstriped muscular fibres, external or 
longitudinal, and internal or circular. 

The muscular coat is thicker in the duodenum and jejunum than 
in the ileum ; the longitudinal fibres are most numerous along the 
free border of the intestine ; and the circular fibres are more or 
less oblique in direction, At the termination of the ileum the 
circular fibres are continued into the two folds of the ileo-ceecal 
valve, while the longitudinal fibres pass onwards to the large 
intestine. 

SUBMUCOUS COAT.—The submucous or areolar coat is a moderately 
thick stratum of areolar tissue which sustains the vessels, nerves, 
and glands of the mucous membrane, and connects it to the muscu- 
lar coat; it is thin and dense in the cesophagus ; thicker and more 
distinct in the stomach; and thicker than the other coats in the 
small intestine, where it is loose in texture, devoid of fat, and easily 
distended with air, excepting at Peyer’s glands, where it is closely 
adherent. It is also thicker in the upper part of the small intestine 
than below, and is one cause of the greater thickness of the duo- 
denum and jejunum ; moreover, it enters into the structure of the 
valvulz conniventes. 

MUCOUS COAT.—In the small intestine the mucous membrane 
is thinner than in the stomach ; it is smooth in the upper fourth of 
the duodenum, but raised into crescentic folds, valvule conniventes 
(valves of Kerkring), in its lower three-fourths ; the valvule con- 
niventes being continued throughout the jejunum, and extending 

as far as the middle of the 
ileum. On the posterior and 
inner side of the descending 
portion of the duodenum is 
a longitudinal ridge or crest, 
plica longitudinalis, about an 
inch in length, caused by the 
oblique passage, through the 
walls of the intestine, of the 
common bile duct; and at 
the lower and most prominent 
part of this crest is the aper- 
ture of termination of that 

: duct and the pancreatic duct. 

Fig. 440.—Valvule conniventes of the The valvule conniventes are 
At wy narrow at their commence- 

ment, but quickly become larger ; and at the lower part of the duo- 
denum and upper part of the jejunum, where they are largest, have a 
breadth of several Tate In the lower part of the jejunum and upper 
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art of the ileum they become narrower and more scanty, and are 
finally lost altogether at about the middle of the latter. Each fold or 
valve extends for about one-half or three-fourths around the cylinder 
of the intestine ; and as they spring from all sides of its circumference, 
they have the appearance of circular septa. The jejunum owes its 
considerable thickness to these valves ; and as they are small in the 
mpper half of the ileum and wanting in its lower half, the thinness 
ot the latter is due to their absence. The valvule conniventes 
differ from the rugze described as present in the stomach, in that 
they are not obliterated when the wall of the canal is put on the 
stretch. 

The mucous membrane of the small intestine is lined on its inner 
surface by a single layer of columnar epithelial cells; on its deep 
aspect it is bounded by a layer of unstriped muscular fibre forming 
the muscularis mucose. 

Villi and Glands.—Besides the larger folds on the mucous 
membrane, there are certain more minute structures, which can 


Fic. 441.—Mucous membrane of the small intestine, showing villi. In the hollows 
between the villi are seen the apertures of Lieberkiihn’s follicles (b); and near the 
bottom of the figure is a zone of follicles (a), surrounding a solitary gland. 


‘Fig. 442.—Section of the lower part of the ileum of the calf, through a Peyer’s patch. 
1. Villi. 2. Lieberkiihn’s follicles, 3. Muscularis mucose. 4. Peyer's patch. 5. 
Deep portion of the submucous coat. 6. Circular layer of the muscular coat. 7. 
Longitudinal layer of the muscular coat. 8. Serous coat. 


only be well studied by microscopic observation. They are the 
intestinal villi, Lieberktihn’s follicles, Brunner’s glands, the solitary 
glands, and Peyer’s patches. 
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The villi are little conical or club-shaped projections, about one- 
fourth of a line in length. They are confined to the small intes- 
tine, and are so thickly set, especially at the upper part of the tube, 
that they resemble the nap of velvet, and give rise to the villous or 
velvety appearance presented by a well-washed piece of intestine 
suspended in water. They are largest and most numerous in the 
duodenum and jejunum, and number from ro to 18 to the square 
millimetre ; they are fewer and less numerous in the ileum, being 
only 8 to 14 to the millimetre. In structure each villus consists of a 
process of the basement membrane, which is covered with a layer of 
columnar epithelial cells. In its interior are contained a network 
of capillaries, lymphoid tissue, connective 
tissue, and a small lacteal vessel, the latter 
being the agent for the selective absorp- 
tion of nutriment. The lacteal lies in the 
centre, and has connected with it the cells 
of the lymphoid tissue, which again lie 
in contact with the basement membrane, 
through which they are in immediate rela- 
tion with the epithelial cells. Through this 
channel the nutritive materials taken up 
by the epithelial cells are transmitted to 
the lacteal, though in what precise method 
has not yet been determined. Each villus 
contains some fibres of unstriped muscle 
prolonged into it from the muscularis 
mucose. 

Lieberkuhn’s follicles are minute 
tubules about 34, of a line in length, 
somewhat like the gastric follicles, but 
smaller. They are found all over the 
surface of the small intestine, between 
the villi, and forming circles round the 
nodules of Peyer's ate They are 
Fic. 443.— An intestinal composed of an involution of the base- 


villus, a,a,qa.Columnar ment membrane, and their epithelium is 
epithelium, },), Capillary , ] 
network, ¢, ¢c. Longitu- columnar. 


dinal muscular bundles. Brunner’s Glands.— These racemose 

d. Lymphatic capillary. oy Jobulated glands are small yellowish 
and flattened glands, each surrounded by a small capsule of 
areolar tissue, and situated in the submucous coat of the ali- 
mentary canal. They are identical in structure with the race- 
mose glands of the mouth, and open on the surface of the mucous 
membrane by means of an excretory duct. They are confined to — 
the duodenum, extending from the pylorus, where they are most 
abundant, to the entrance of the ductus communis choledochus. Von 
Brunn eee them to a second pancreas, and after him they have 
been named Brunner’s glands or duodenal glands. Their average 
size is a quarter to half a line, and they secrete a clear alkaline 
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mucus, in which no formed elements, such as cells or nuclei, are 


present. 

Solitary Glands. 
—These glands 
(glandule  soli- 
tarie) are called 
also, from the shape 
of their sac, lenti- 
cular and vesicular. 
In structure they 
consist of sphe- 
roidal masses of 
retiform or lym- 
phoid tissue, the 
interstices of which 
are crowded with 
lymph cells ; each 
mass is surrounded 
by a very fine capil- 
lary plexus. The 
sacculi are em- 
bedded in the sub- 
stance of the 
mucous membrane, 
by which they are 
surrounded on all 
sides, and they form 
a prominence on 


Fic. 444.—Bruunei’s g-ands from the duodenum, a. Villi. 
o. Bodies of the glands. ec, c. Excretory ducts opening 
between the villi. 


the surface, which in the small intestine is studded with villi. ; 
The solitary glands are met with in every part of the cylinder of 


Fic. 445.—Solitary gland from the colon 
of a child, as shown in a section of the 


intestine. 1. Lieberkiihn’s glands. 2. Fic. 446.—Surface aspect of 
Depression on the surface of the mem- a portion of the intestinal 
brane corresponding with the central pro- mucous membrane, show- 
minence of the gland. 3. The gland. ing the solitary glands, f, f, 
4. Muscular layer of the mucous coat. and the villi, 


5. Submucous coat. 
7. Serous coat. 


6. Muscular coat. 


the bowel, sometimes singly and sometimes in groups, and more 


734 SMALL INTESTINES. 


numerously in the jejunum than in the ileum. They are also 
found in the large intestine. 

Peyer’s Glands or patches (glandulw agminatz) are confined 
to the jejunum and ileum, bein, ‘larger and more numerous in the 
lower part of the latter. To the naked eye they appear as oval 
patches on the mucous membrane, of about from one to three inches 
in length, and about an inch in breadth. They are paler in colour 
than the surrounding membrane, and are somewhat raised above 
the general level. ey run in the direction of the length of the 
intestine, and are coneeeliy found on the side opposite to the attached 
border. On more close inspection they are found to be formed of a 
collection of solitary glands in close 
proximity to each other ; hence their - 
name, “aggregate glands.” The sur- 
face mucous membrane in which 
they are embedded is free from villi, 
and the Lieberkiihn follicles are ar- 
ranged in circles around each nodule. 
The patches vary from twenty to forty 
in number. 

Vessels of the Mucous Coat.— 
The distribution of the finer arterial 
vessels and capillaries in the mucous 
membrane of the intestinal canal, in relation to the glands, is worthy 
of attention. The small arteries divide into fine capillaries in the 
submucous coat ; these fine capil- 
laries enter the spaces between 


? 

Fic. 447.—Vertical section of the in- 
testinal mucous membrane, bring- 
ing into view two Peyerian bodies. 
z. Villi, l. Follicles of Lieberktihn, 


c. Submucous coat. p, p. Peyerian 
nodules, one of them shown in see- 
‘tion, the other not cut open. 


Fic. 448.—Circulation 
in the mucous mem- 
brane of the intes- 
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tine ¢. Artery. 2. > OOReteaae the tubular glands, and form by 
Fine capillary net- their communications a plexus 
work, proceeding around the glands, in their course 
sceaniling ye to the surface. . Having reached 
tubular glands. 3. the surface of the mucous mem- 
Supariatee oles brane, the capillaries become 
mouths of the tubu- increased in size, and form a 
lar glands. 4. Vein horizontal plexus around the 
formed by the union 


of. capillaries re- 
turning the blood 
of the superficial 


apertures of the glands, and these 
larger capillaries, taking a retro- 
grade course, unite to form small 


il k. : 
be crn ues venous trunks, by which the 


blood is returned to the venous circulation. Hence the glands are 
provided for their secreting function with fine capillaries, while the 
capillaries which contribute to the nutrition and secretion of the 
surface of the nuucous membrane are of a coarser kind, 

Vessels and Nerves of the Alimentary Canal.—The arteries 
of the alimentary canal, as they supply the tube from above down- 
wards, are—the pterygo-palatine, ascending pharyngeal, superior 
thyroid, and inferior thyroid, in the neck; cesophageal in the 
thorax ; gastric, hepatic, splenic, superior and inferior mesenteric, 
in the abdomen ; and inferior mesenteri¢, internal iliac, and internal 
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pudic, in the pelvis. The veins from the abdominal alimentary 
canal unite to form the vena porte. The lymphatics and lacteals 
open into the thoracic duct. 

The nerves of the pharynx and yo pacing are derived from the 
glosso-pharyngeal, pneumogastric, and sympathetic. The nerves 
of the stomach are the pneumogastric, and sympathetic branches 
from the solar plexus; and those of the intestinal canal are the 
superior and inferior mesenteric and hypogastric plexuses. The 
extremity of the rectum is supplied by the inferior sacral nerves 
from the spinal cord. 

The nerves distributed to the small intestine form two plexuses, 
one between the longitudinal and circular muscular fibres, and the 


' other in the submucous tissue: the former is described as Auer- 


bach’s plexus (plexus myentericus) ; it gives off a number of minute 
filaments which ramify in the midst of the muscular fibres and are 
distributed to them: the latter is named Meissner’s plexus ; it 
consists of fibres which are much finer than those of the inter- 
muscular plexus, and pass to the mucous membrane. Both plexuses 
are remarkable for the large number of minute ganglia which they 
contain. 


LARGE INTESTINE. 


The large intestine, five or six feet and sometimes more in length, 
sacculated and thicker than the small intestine, tapers gradually 
from above downwards, and is divided into cecwm, colon, and rectwm. 
It is distinguished from the small intestine by four characters, 
namely, its size, sacculation, the existence of three longitudinal 
bands, and the presence in connection with it of little fringes of 
fat called appendices epiploice. 

The cecum (caput coli) is the blind pouch, or cul-de-sac, about 
two inches and a half in length, situated at the commencement of 
the large intestine. It is lodged in the right iliac fossa, and re- 
tained in its place by the peritoneum which passes round it and 
forms posteriorly a short meso-ceecum. Attached to its extremity is 
the appendix vermiformis, a long worm-shaped tube, the rudiment 
of the lengthened czecum found in all mammiferous animals except 
man, the higher quadrumana, and the wombat. The appendix varies 
in length from one to five or six inches ; it is about equal in diameter 
to a goose-quill, and is connected with the posterior and left aspect 
of the cecum near the extremity of the ileum. It is usually more 
or less coiled upon itself, and retained in that coil by a falciform 
duplicature of peritoneum. Its canal is extremely small, and the 
orifice by which it opens into the cecum not unfrequently provided 
with an incomplete valve. The cecum is the most dilated portion 
of the large intestine, and is distinguished from the colon externally 
by the constriction corresponding with the entrance of the ileum, 
and internally by the ileo-ceecal or ileo-colic valve. 

The colon is divided into ascending, transverse, and descending. 
The ascending colon passes upwards from the right iliac fossa, 
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through the right lumbar region to the under surface of the liver, 
It then bends inwards and crosses the upper part of the umbilical 
region under the name of transverse colon ; and on the left side 
descends, descending 
colon, through the left 
lumbar region to the 
left iliac fossa, where 
it makes a remarkable 
curve uponitself, which 
is called the sigmoid 
flexure. 

The ascending 
colon, the most dilated 
portion of the large 
intestine, next the cz- 
cum, is retained in 
position in the abdo- 
men either by the peri- 
tonewm passing simply 
in front of it or by a 
narrow meso-colon. It 
is in relation in front 
with the small intes- 
tine and abdominal 
parietes ; behind with 
Fic. 449.—Cxecum and nati oy eg ike baths een the quadratus lumbo- 

cle 2, Gwenn. 3. Ilum. 4 Vermiform appendix. mm mmscle and right 

kidney ; internally with 
the small intestine and descending portion of the duodenum ; and 
by its wpper extremity with the under surface of the liver and gall- 
bladder (hepatic flexure). 

The transverse colon, the longest portion of the large intestine, — 
forms a curve across the cavity of the abdomen, the convexity of the 
curve looking forwards and sometimes downwards. It is in relation, 
by its upper surface, with the liver, gall-bladder, stomach, and lower 
extremity of the spleen ; by its lower surface, with the small intes-_ 
tine ; by its antervor surface, with the anterior layers of the great — 
omentum and abdominal parietes ; and, by its posterior surface, with — 
the transverse meso-colon which connects it with the pancreas and — 
duodenum. As it bends downwards to become descending colon it — 
lies in contact with the lower end of the spleen (splenic flexure), and — 
is connected with the inner surface of the ribs and diaphragm by a - 
peritoneal band (phreno-colic ligament). The transverse colon is the 
most movable part of the large intestine. . 

The descending colon is smaller in calibre, and situated more 
deeply than the ascending colon. It is generally covered by peri-— 
toneum only in front, but in fully a third of the specimens examined 
there will be found a complete envelopment by peritoneum and 
consequent descending meso-colon. It is in relation in front with the 
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small intestines and great omentum, and behind with the quadratus 
lumborum, left kidney and left crus of the diaphragm. 

The sigmoid flexure, the narrowest part of the colon, curves 
upwards and to the right, then downwards and to the left, and is 
retained in its place by a sigmoid meso-colon. It is in relation, in 
front, with the small intestine and abdominal parietes ; and behind 
with the iliac fossa. Including the upper part of the rectum as far 
as the third sacral vertebra, it has been described by F. Treves as 
forming a large loop somewhat resembling the Greek letter Q, and 
he proposes the substitution of the title Omega loop for sigmoid flexure. 

he rectum, the termination of the large intestine, seven or eight 
inches in length, has received its name, not so much from the direc- 
tion of its course, as from the straightness of its form in comparison 
with the colon. It descends from opposite the left sacro-iliac sym- 
physis, in front of the sacrum, forming a gentle curve to the right 
side, and then returning to the middle line ; opposite the extremity 
of the coccyx it curves backwards to terminate in the anus at about 
an inch in front of the apex of that bone. The rectum, therefore, 
forms a double flexure in its course, the one being directed from side 
to side, the other from before backwards. It is smaller in calibre at 
its upper part than the sigmoid flexure, but becomes gradually larger 
as it descends, and its lower extremity, previously to its termina- 
tion at the anus, forms a dilatation of considerable but variable 
magnitude. It is not sacculated like the colon, and has no separate 
longitudinal bands on it. 

With reference to its relations, the rectum is divided into three 
portions ; the first, including half its length, extends to about the 
middle of the sacrum, is completely surrounded by peritoneum, and 
connected to the sacrum by means of the meso-rectum. This por- 
tion is in relation above with the left sacro-iliac symphysis ; and 
_ below, with the branches of the internal iliac artery, sacral plexus 
of nerves and left ureter; one or two convolutions of the small 
intestine are interposed between the front of the rectum and the 
bladder in the male ; and between the rectum and the uterus with 
its appendages in the female. The second portion, about three 
inches in length, is closely attached to the surface of the sacrum, 
and is at first covered by peritoneum on the front and sides, but 
lower down has that membrane only in front ; it is in relation by its 
lower part with the base of the bladder, vesicule seminales, and 
prostate gland; and in the female with the vagina. The third 
portion curves backwards from opposite the prostate gland and tip 
of the coccyx to terminate in the anus; it is embraced by the 
levatores ani, and is about one inch and a half in length. It has 
no peritoneal covering, and is separated by the recto-vesical fascia 
from the prostate gland, vasa deferentia, vesiculee seminales and 
trigone of the bladder. This portion is separated from the mem- 
branous part of the urethra by a triangular space ; in the female the 
triangular space intervenes between the vagina and rectum, and 
constitutes by its base the perineal body. Immediately above its 
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termination the rectum undergoes considerable enlargement, and 
bulges forwards, so as to give the anus the appearance of being 
bent backwards ; this dilatation is called the sinus analis. 

The anus is situated at a little more than an inch in front of 
the extremity of the coccyx. The integument around it is covered 
with hairs, and is thrown into numerous radiated folds, which are 
obliterated during the passage of faeces. ‘lhe anal passage or canal 
is described by Symington as connecting the anal aperture with the 
rectum ; it is from half an inch to an inch in length, and when closed 
has its lateral walls in contact with each other, so that the lumen 
has the form of a median slit. The margin of the anus is provided 
with an abundance of sebaceous glands, and the epidermis may be 
seen terminating by a fringed and scalloped border, at a few lines 
above the extremity of the opening. 


Structure of the Large Intestine. 


The large bowel has the same coats as the small, namely, serous, 
muscular, submucous and mucous. 

SEROUS COAT.—The peritoneum forms the serous coat; its 
arrangement in relation to the several parts of the colon has been 
described on a previous page (p. 702). 

MUSCULAR COAT.—'lhis consists, as in the small intestine, of 
longitudinal and circular fibres. The longitudinal fibres commence 
at the appendix vermiformis, and are collected into three bands— 
anterior, broad ; and two narrower bands, one placed posteriorly 
and the other laterally. The anterior band corresponds in the 
transverse colon to the line of attachment of the great omentum ; 
the posterior band is at the attached border of the colon ; and the 
lateral one lies on the inner aspect of the ascending and descending 
colon, and under surface of the transverse colon. ‘These bands, the 
ligamenta coli, are nearly one-half shorter than the intestine, and 
serve to maintain the sacculated structure of the caecum and colon. 
In the descending colon the posterior bands usually unite and form a 
single band. In addition to these bands, the longitudinal fibres are 
also sparsely distributed over the surface of the sacculi. In the 
lower part of the sigmoid flexure, the muscular fibres of the 
longitudinal bands begin to spread out, and in the rectum the fibres 
are regularly distributed throughout the entire calibre of the bowel. 
The circular fibres are distributed over the whole surface of the 
colon, but are thickest in the sulci between the sacculi. In the 
cecum and colon they are very thin ; in the rectum they are thicker, 
and near its lower extremity are aggregated into the thick muscular 
band which is known as the internal sphincter ani. 

SUBMUCOUS COAT.—This coat in all respects corresponds to that 
in the small intestine. 

MUCOUS COAT.—In the cecum and colon the mucous membrane 
is smooth, and linesthe surfaces of the folds which form the boundaries — 
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of the saceuli of the large intestine. In the rectum it forms three 
valvular folds (va/ves of Houston), one of which is situated near the 
commencement of that part of the intestine; the second, extend- 
ing from the side of the tube, is placed opposite the middle of the 
sacrum ; and the third, which is the largest and most constant, pro- 
jects from the anterior wall of the bowel opposite the prostate gland. 
Besides these folds, the membrane in the empty state of the intestine 
is thrown into longitudinal pleats somewhat similar to those of the 
cesophagus ; these have been named the columns of the rectum 
(columnee recti of Morgagni). The mucous membrane of the rectum 
is connected to the muscular coat by a loose areolar tissue, as in the 
oesophagus. 

One character serves infallibly to distinguish the mucous mem- 
brane of the small intestine from that of the large, namely, that the 
former is studded over throughout by minute conical processes called 
villi, which are entirely absent from the latter. 

The mucous membrane of the large intestine is furnished with 
Lieberkiihn’s follicles, resembling those of the small intestine ; they 
are, however, more numerous, are much longer, and contain a larger 
number of mucous-cells. The lymphoid tissue of the large bowel 
forms spherical masses, like those described in the structure of the 
small bowel under the name of solitary glands, but they are smaller 
and less prominent. They are especially numerous in the cecum 
and vermiform appendix. ‘lhe epithelium on the surface of the 
large intestine is columnar, and the mucous membrane has on its 
deep aspect a definite muscularis mucose. 

Tlio-cezcal Valve.—At the termination of the ileum in the 
large intestine, the mucous membrane forms two semilunar folds, 
strengthened by the muscular coat. The termination of the ileum 
is oblique and flattened, and constitutes the division between the 
ezecum and colon, the two folds of mucous membrane being the ¢leo- 
cecal or veo-colic valve (valve of Bauhin or valve of Tulpius). The 
position of these folds is such that one belongs to the cecum, the 
_ other to the colon, the opening between them being oblong and oval, 
and not inaptly compared to a button-hole ; moreover, the colic flap 
somewhat overlaps the czecal flap, and is so disposed in relation to 
the entrance of the ileum that the contents of the small bowel are 
necessarily discharged into the cecum. The upper or ileo-colic fold 
is horizontal in its direction, the lower or ileo-ceecal is nearly ver- 
tical; both folds are prolonged on each side for some distance 
beyond the ends of the opening, these prolongations being called 
FSrenula or retinacula. The opening from the ileum to the cecum is 
rounded and wide at its anterior and left end, narrow and pointed 
at the posterior. 

The description of the vessels and nerves distributed to the 
alimentary canal has been given with the anatomy of the small 
intestine. 
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THE LIVER. 


The liver is the largest gland in the body, weighing about four 
pounds, and measuring through its longest diameter about twelve 
inches ; its breadth is commonly about six to seven inches, and its 
greatest thickness three and a half inches. It is situated in the 
right hypochondriac region, and extends across the epigastrium 
into the yet hypochondrium, frequently reaching, by its left ex- 
tremity, the upper end of the spleen. It is placed obliquely in the 
abdomen ; its convex surface looking upwards and forwards, the 
concave downwards and backwards. The anterior border is sharp 
and free, and marked by a deep notch, and the posterior rounde 
and broad. His has pointed out that the liver when in the body 
has three surfaces, and not two, as usually described. The additional 


Fra. 450.—Upper surface of the liver. 1. Right lobe. 2, Left lobe. 3. Anterior or 
free border. 4. Posterior or rounded border. 5. Falciform ligament. 6. Round liga- 
ment. 7, 7. The two lateral ligaments. 8. The space left uncovered by the perito- 
neum, and surrounded by the coronary ligament. 9. Inferior vena cava. 10. Point 
of the lobus Spigelii. 3. Fundus of the gall-bladder seen projecting beyond the 
anterior border of the right lobe. 


surface looks altogether backwards, and may hence be named the 
posterior surface ; it includes the posterior border, the whole of the 
Spigelian lobe, and a’strip of the left lobe. The liver is in relation, 
superiorly and posteriorly, with the diaphragm ; inferiorly with 
the stomach, ascending portion of the duodenum, transverse colon, 
right supra-renal body, and right kidney ; and corresponds, by its 
free border, with the lower margin of the ribs. 

Ligaments.—The liver is retained in its place by five titers | 
four of which are duplicatures of the peritoneum, situated on the 
convex surface of the organ ; the fifth is a fibrous cord which passes 
through a fossa in its under surface, from the umbilicus to the 
inferior vena cava. They are the— 


Falciform, Two lateral, 
Coronary, Round. 
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The falciform ligament (broad or suspensory) is an antero- 
posterior fold of peritoneum, extending from the notch in the 
anterior margin of the liver to its posterior border. Between its 
two layers, in the anterior and free margin, is the round ligament. 
It divides the upper surface of the liver into the right and left 
lobes. 

The coronary ligament is formed by the separation of the two 
layers of peritoneum which pass from the diaphragm to the liver. 
The posterior layer is continued unbroken from one lateral ligament 
to the other ; but the anterior quits the posterior at each side, and 
is continuous with the corresponding layer of the falciform liga- 
ment. In this way a large oval surface on the posterior border of 
the liver is left uncovered by peritoneum, and is connected to the 
diaphragm by areolar tissue. lhis space is formed principally by 
the right lateral ligament, and is pierced near its left extremity by 
the inferior vena cava, previously to the passage of that vessel 
through the tendinous opening in the diaphragm. 

The lateral ligaments are formed by the two layers of perito- 
neum which pass from the under surface of the diaphragm to the 
posterior border of the liver; they are lateral extensions of the 
coronary ligament. 

The round ligament is a fibrous cord resulting from the oblite- 
ration of the umbilical vein, and situated between the two layers 
of peritoneum in the anterior border of the falciform ligament. 
It may be traced from the umbilicus through the longitudinal fossa 
of the under surface of the liver to the inferior vena cava, with which 
it is connected. 

Fissures.—The under surface of the liver is marked by five 
fissures, which divide its surface into five compartments or lobes, 
two principal and three minor lobes ; they are the— 


Fissures, Lobes. 
Longitudinal fissure, Right lobe, 
Fissure for the ductus venosus, Left lobe, 
Transverse fissure, Lobus quadratus, 
Fissure for the gall-bladder, Lobus Spigelii, 
Fissure for the vena cava. Lobus caudatus. 


The longitudinal fissure is a deep groove running from the 
notch, wmbilical fissure, in the anterior margin of the liver, to the 
posterior border of the organ. At about one-third from its posterior 
extremity it is joined by a short but deep fissure, the transverse, 
which meets it transversely from the under part of the right lobe. 
In front of this junction it lodges the fibrous cord of the umbilical 
vein, and is generally crossed by a band of hepatic substance called 
the pons hepatis. 

The fissure for the ductus venosus is the shorter portion of the 
longitudinal fissure, extending from the junctional termination of 
the transverse fissure to the posterior border of the liver, and con- 
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taining a small fibrous cord, the remains of the ductus venosus. 
This fissure is therefore but a part of the longitudinal fissure. 

The transverse or portal fissure is the short and deep fissure, 
about two inches in length, through which the hepatic ducts quit 
and the hepatic artery and portal vein enter the liver. Hence this 
fissure was considered by the older anatomists as the gate of the 
liver, porta hepatis; and the large vein entering the organ at this 
point, was named the portal vein. At their entrance into the trans- 
verse fissure the branches of the hepatic duct are the most anterior, 


next those of the artery, and most posteriorly the portal vein. Be- ~ 


sides these three structures, the nerves and lymphatics also enter the 
liver through this fissure. 

The fissure for the gall-bladder is a shallow depression extend- 
ing forwards, parallel with the longitudinal fissure, from the right 
extremity of the transverse fissure to the free border of the liver, 
where it frequently forms a notch, inciswra vesicalis. 

The fissure for the vena cava is a deep and short fissure, ocea- 
sionally a circular tunnel, which proceeds from a little behind the 
right extremity of the transverse fissure to the posterior border of 
the liver, and lodges the inferior vena cava. It lies between the 
Spigelian lobe and the right lobe, and has opening into it the hepa- 
tic veins, by which the blood leaves the liver. 

The relative position of these fissures, and the lobes which they 
limit, will be best understood from the subjoined scheme, for which 
we are indebted to Prof. D. J. Cunningham :—- 


(_ Posterior border  ) 


Spigelian 
lobe 


Transverse fissure 
Left lobe 


Right lobe 


Longitudinal fissure 


Quadrate 
lobe 
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( Anterior border — ) 
Lobes.— The right lobe is four or six times larger than the left, 
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from which it is separated, on the concave surface, by the longi- 
tudinal fissure, and on the convex, by the falciform ligament. 
It is marked on its under surface by the transverse fissure, and by 
the fissures for the gall-bladder and vena cava; and presents three 
depressions, one in front (%mpressio colica) for the curve of the 
ascending colon, and one behind (¢mpressio renalis) for the right 
supra-renal capsule and kidney. On the inner edge of the renal 
impression, a narrow and indistinct marking is generally present, 
being the part against which the ascending duodenum lies (¢mpressio 
duodenalis). 

‘The left lobe is small and flattened, convex on its upper surface 
and concave below, where it lies in contact with the anterior sur- 
face of the stomach. It is sometimes in contact by its extremity 


Fic. 451.—Under surface 
of the liver. 1. Right 
lobe. 2. Left lobe. 3. 
Lobus quadratus. 4. 
Lobus Spigelii. 5. Lo- 
bus caudatus. 6. Lon- 
gitudinal fissure; the 
tigure is placed on the 
rounded cord, the re- 
mains of the umbili- 
cal vein. 7. Pons he- 
patis. 8, Fissure of the 
ductus venosus; the 
obliterated cord of the 
ductus is seen passing 
backwards to be at- 
tached to the coats of 
the inferior vena cava 
(9). 10. Gall- bladder 
lodged in its fissure. 
11. Transverse fissure, 
containing, from before backwards, hepatic duct, hepatic artery, and portal vein. 
12, Vena cava, 13. Depression corresponding with the curve of the colun. 14. 
Depression produced by the right kidney. 15. Rough surface on the posterior 
border of the liver left uncovered by peritoneum; the cut edge of the peritoneum 
surrounding this surface forms part of the coronary ligament. 16. Notch on the 
anterior border separating the two lobes. 17. Notch on the posterior border 
corresponding with the vertebral column. 


with the upper end of the spleen, and is in relation, by its posterior 
border, with the cardiac orifice of the stomach and left pneumo- 
gastric nerve. 

The lobus quadratus is a quadrilateral lobe situated on the 
under surface of the right lobe : it is bounded, in front, by the free 
border of the liver ; behind, by the transverse fissure ; to the right, 
by the gall-bladder ; and to the left, by the longitudinal fissure. 

The lobus Spigelii is a small triangular lobe, also situated on 
the under surface of the right lobe: it is bounded, in front, by the 
transverse fissure ; and, on the sides, by the fissures for the ductus 
venosus and vena cava. 

The lobus caudatus is a small tail-like appendage of the lobus 
Spigelii, from which it runs outwards like a crest into the right lobe, 
and serves to separate the right extremity of the transverse fissure 
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from the commencement of the fissure for the vena cava. In some 
persons this lobe is well marked, in others it is small and ill-defined. 

Position of the Liver in relation to the Abdominal and 
Thoracic Wall.—The upper convex surface reaches as high as the 
level of the fifth right chondro-sternal articulation ; the lower 
border corresponds pretty accurately to the inferior margin of the 
cartilages of the 6th, 7th, 8th, and gth ribs on the right side. The 
left lobe extends to about an inch to the left of the middle line, and 
lies against the anterior wall of the abdomen, its lower border being 
indicated by a line drawn from the ninth right to the eighth left 
costal cartilage. The gall-bladder has its fundus at the outer border 
of the rectus muscle, under the ninth right costal cartilage. 

Vessels and Nerves.—The vessels entering into the structure 
of the liver are also five in number ; they are the— 


Hepatic artery, Hepatic veins, Lymphaties. 
Portal vein, Hepatic ducts, 


The hepatic artery, portal vein, and hepatic duct enter the 
liver together at the transverse fissure, and ramify through portal 
canals to every part of the organ ; so that their general direction is 
from below upwards, and from the centre towards the circumference. 
_ The hepatic veins commence at the circumference, and proceed 
from before backwards, to open into the vena cava at the posterior 
border of the liver. 

The portal vein, hepatic artery, and hepatic duct are enveloped in 
a loose areolar tissue, the capsule of Glisson, which permits them 
to contract upon themselves when emptied of their contents; the 
hepatic veins, on the contrary, are closely adherent by their walls 
to the substance of the liver in which they run, and are unable to 
contract. The former will consequently be found in any section 
more or less collapsed, and always accompanied by an artery and 
duct, and the latter widely open and solitary. 

The lymphatics of the liver are described in the section dedicated 
to those vessels. é 

The nerves of the liver are derived from the spinal and sympa- 
thetic system ; the former proceed from the right phrenin and right 
pheumogastric nerve, the latter from the hepatic plexus. 


Minute Anatomy of the Liver. 


The liver is composed of lobules, of areolar tisswe which connects 
them together, of the ramifications of the portal vein, hepatic duct, 
hepatic artery, hepatic veins, lymphatics, and nerves, and is enclosed 
and retained in its situation by the peritoneum. 

The serous coat, formed by the peritoneum, covers the whole 
surface of the liver, excepting a triangular area situated near the 
posterior border of the organ, at the meeting of the coronary and 


falciform ligaments. This coat is inseparable from the fibrous coat, 


or Glisson’s capsule. 
The lobules are small granular bodies which vary in size from 


. 
a a 
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ath to yyth of an inch. When divided longitudinally, they have a 
foliated appearance, and transversely, a polygonal outline, with 
sharp or rounded angles, according 
to the smaller or greater quantity of 
areolar tissue contained in the liver. 
Each lobule is divided on its exterior 
into a base and a peripheral surface. 
The base corresponds with one extre- 
mity of the lobule, is flattened, and 
rests on an hepatic vein, which is 
thence named sublobular. The peri- 
pheral surface includes the rest of the 
surface of the lobule. In the centre 
of each lobule is a small vein, the 
intralobular, which is formed by the 
convergence of six or eight minute Fic. 452.—Lobules of the liver. The 
venules from the lobule. The intra- lobules oe ey ere eae: 
lobular vein thus constituted takes transversely. 1. Intralobular vein 
its course through the centre of the inthe centre of each lobule. 2. In- 
longitudinal axis of the lobule, i as ae 40 
pierces the middle of its base, and : 

opens into the sublobular vein. ‘Che periphery of the lobule, with 
the exception of its base, which is always closely attached to a 
sublobular vein, is connected by means of its areolar tissue, with 


Fig. 453-—Longitudinal section of two lobules. 1. A 
superficial lobule, terminating abruptly, and re- 
sembling a section at its extremity. 2. A deep 
lobule, showing the foliated appearance of its 
section. 3. Intralobular vein, with its converging 
venules; the vein terminates in a sublobular 
vein, 4. External surface of the lobule. 


the surfaces of surrounding lobules. The interval between the 
lobules is the interlobular fissure, and the angular interstices 
formed by the apposition of several lobules are the interlobular 
spaces. 

In ultimate structure the lobule is composed of hepatic cells, 
of a vascular plexus which receives its blood exteriorly from an 
interlobular branch of the portal vein and transmits it internally 
to the intralobular vein, the radicle of the hepatic vein, of stromal 
supporting tissue, and of the ultimate ramifications of the biliary 
ducts, 

The hepatic cells are nucleolo-nucleated cells, of a polyhedral 
figure, measuring about , 955 Of an inch in diameter, and of a pale 
amber colour. ‘They have no distinct cell-wall, and when isolated 
possess the power of amceboid motion ; their contents are granular 
and often fatty vesicles of various sizes may be observed in their 
interior. The cells are arranged in a network corresponding with 
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the vascular plexus, the columns or solid portions of the network 
constituting the secretory portion of the gland ; the vessels are not 
in absolute contact with the hepatic cells, but are separated from 
them by a membrane formed of flattened cells, the space left between 
this membrane and the capillary wall forming a lymph channel. 

In order to understand the relations which the cells bear to the 
vessels and ducts, it will be necessary to trace the two latter from 
the transverse fissure 
to the interior of the 
liver, and to note their 
arrangement in the 
portal canals, around 
the lobules, and in 
the substance of the 
lobules. 

The portal vein, 
hepatic artery, and 
hepatic duct run to- 
gether in the interior 
of the liver, being 
contained in channels 
formed by a layer 
of connective tissue 


called Glisson’s cap- 
Fic. 454.—Cells of agg tented One large qi the sule, the channels re- 
shape they assume, by mutual pressure. (a) The same oe 
free, when they become spheroidal. (6) More magnified. celving the name of 
(c) During active digestion containing refracting portal canals; the 


globules like fat. hepatic veins run a 


totally independent course, and terminate in the inferior vena cava, 
where it lies against the under and posterior part of the liver. 
Glisson’s capsule is the areolar tissue which envelops the 


hepatic artery, portal vein, and hepatic duct, during their passage 


through the transverse fissure, and which continues to surround 
them in the interlobular fissures. It also constitutes the proper 
capsule of the entire organ. Hence arises a division of the capsule 
into two portions, vaginal and investing. 

The vaginal portion is that which invests the hepatic artery, 
hepatic duct, and portal vein, in the portal canals; in the large 
canals it completely surrounds these vessels, but in the smaller is 
situated only on that side which is occupied by the artery and duct. 
The investing portion is that which covers the exterior of the organ. 

The portal vein enters the liver at the transverse fissure, and 
ramifies throughout its structure in the portal canals ; in the smaller 
canals Glisson’s capsule only envelops the artery and duct, so that 
the portal vein is in direct contact with the lobules. 

The branches of the portal vein are—vaginal, interlobular, and 


lobular. ‘The vaginal branches are those which, being given off 
in the portal canals, have to pass through the sheath (vagina) of - 
Glisson’s capsule, previously to entering the interlobular spaces. In 
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this course they form an intricate plexus, vaginal plexus, in the 
capsule of Glisson, and this plexus surrounds the vessels as does the 
capsule in the larger canals, and occupies the capsular side only in 
the smaller canals, The interlobular branches are given off from 


Fic. 455.—Section of lobule of the liver of a rabbit, in which the blood and bile capil- 
laries have been injected. a. Intralobular vein. 6. Interlobular veins. c, Biliary 
canals beginning in fine capillaries. 


the vaginal -portal plexus where it exists, and directly from the 
portal veins, in that part of the smaller canals where the coats of 
the vein are in contact with the walls of the canal. They then enter 
the interlobular spaces and divide into branches, which cover with 
their ramifications every part of the surface of the lobules, with the 
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exception of their bases and those extremities of the superficial 
lobules which appear on the surfaces of the liver. The lobular 
branches are derived from the interlobular veins; they form a 
plexus within each lobule, and converge from the circumference 
towards the centre, where they terminate in the minute radicles of 
the intralobular vein, This plexus, interposed between the inter- 
lobular portal veins and the intralobular hepatic vein, constitutes 
the venous part of the lobule, and is called the lobular venous 
plexus. ‘The regular islets of the substance of the lobules, seen 
between the meshes of this plexus by means of the microscope, are 
the network of hepatic cells. 

The portal vein returns the venous blood from the chylopoietic 
viscera, to be circulated through the lobules; it also receives the 
blood which results from the distribution of the hepatic artery. 

The hepatic artery enters the liver with the portal vein and 
hepatic duct, and ramifies with those vessels through the portal 
canals. Its branches are-—vaginal, interlobular, and capsular. The 
vaginal branches, like those of the portal vein and Lepmtic duct, 
form a vaginal plexus, which exists throughout the whole extent 
of the portal canals, with the exception of that side of the smaller 
canals which corresponds with the artery. The interlobular 
branches, arising from the vaginal plexus and from the parietal 
side of the artery (in the smaller canals), ramify through the inter- 
lobular fissures, and are principally distributed to the coats of the 
interlobular ducts. The capsular branches ramify within the 
capsule, accompanied by small veins. 

The hepatic veins commence in the substance of each lobule by 
minute venules, which receive the blood from the lobular venous 
plexus, and converge to form the intralobular vein. The intra- 
lobular vein passes through the central axis of the lobule, and 
through the middle of its base, to terminate in a sublobular vein ; 
and the union of the sublobular veins constitutes the hepatic trunks, 
which open into the inferior vena cava. The hepatic trunks are — 
formed by the union of the sublobular veins ; they have very thin 
walls antl are in almost immediate contact with the lobules, even 
the larger veins being only separated by a small quantity of areolar 
tissue. They proceed from before backwards, and terminate, by two 
large openings A pedir oS with the right and left lobe of the 
liver) and several smaller apertures, in the inferior vena cava. 

Biliary Capillaries and Ducts.—The biliary capillaries begin 
as minute passages between the sides of contiguous bile-cells, in 
which no definite wall has hitherto been demonstrated. They 
Rem to communicate by minute channels with vacuoles in the 
cells themselves. The bile capillaries form a fine plexus through- 
out the whole of the lobule, lobular plexus of ducts, and on 
reaching the circumference thereof, form a second plexus on its 
exterior, the interlobular plexus of ducts. From this plexus 
ducts are derived which run in the portal canals, being placed in 
each case on the same side as the hepatic artery, and surrounded 


- 
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by Glisson’s capsule ; they form fine plexuses in the portal canals, 
vaginal plexuses, and terminate by uniting to form the hepatic 
duct at the transverse fissure. The ducts in the interlobular mae 
have definite walls formed by a basement membrane, lined by a 
single layer of flattened or cubical epithelial cells : the larger ducts 
have their mucous membrane supplied with a large number of 
tubular or flask-shaped mucous recesses, having much the appear- 
ance of mucous glands; these are arranged in two rows, one on 
each side of the vessel. The largest ducts have an outer coat of 
areolar and elastic tissue, a middle coat of longitudinal and circular 


= 


Fic. 456.—Biliary capillaries from the rabbit’s liver. 1, Part of alobule. «a, Intra- 
lobular vein. , b. Interlobular vein. ¢, ¢, ¢. Biliary ducts. d, d, d. Lobular 
venous plexus. ¢, ¢, e. Biliary capillaries. 2. Biliary capillaries ()) in their relation 
to the capillaries of the vascular system (a). 3. Biliary capillaries in their relation 
to the hepatic cells. a. Biliary capillaries. b. Hepatic cells. c¢. Biliary ducts. d. 
Capillaries of the blood-vessels. 


muscular fibres, and a mucous membrane lined with columnar epi- 
thelium, and possessing true, lobulated, mucous glands. 

The right and left hepatic ducts unite to form the common 
hepatic duct, and this in turn is joined by a duct from the gall- 
bladder, the two together forming the common bile duct (ductus 
communis choledochus). The common bile duct runs in the free 
border of the lesser omentum, being placed to the right of the 
hepatic artery and in front of the portal vein. It passes behind 
the descending portion of the duodenum to the inner side of that 
intestine, where it terminates by passing obliquely between the 
muscular and mucous coat, and opening on the summit of a papilla 
which is common to it and the pancreatic duct. The papilla is 
situated near the lower part of the descending portion of the 
duodenum at its inner side; and the duct is constricted in size 
during its passage between the coats of the intestine. 

Lymphatics and Nerves.—The lymphatic vessels accompany the 
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ortal vein through the portal canals and into the interlobular 
tans ; they originate in the spaces described above as separatin, 
the capillaries from the biliary cells. There are also superficia 
lymphatic plexuses beneath the peritoneum, those on the upper 
convex secbane communicating with the lymphatics of the dia- 

hragm and thorax. The nerves form the hepatic plexus, and are 
foes from the solar plexus and the left pneumogastric and right 
phrenic nerves. The branches entering the liver are very small ; 
they run with the arteries and ducts in the portal canals, those 
on the former having minute ganglia in their course. Some of 
the branches form an interlobular plexus, which gives twigs to the 
surface of the hepatic cells. 

Fetal Liver.—The liver is one of the first formed abdominal 
organs in the embryo, consisting primarily of two small masses 
of hypo-blastic origin, which grow out from the duodenum just 
beyond the stomach, and penetrate the meso-blastic mass between 
those organs and the abdominal wall. The cells rapidly increase in 
number, those of hypo-blastic origin forming solid cylinders which 
ramify and anastomose with each other, and finally constitute the 
secretory portion of the gland; the meso-blastic cells included 
within the network of the former constituting the areolar and 
vascular structure of the organ. Subsequently the solid cylinders — 
are hollowed in their interior and form the biliary ducts. At the — 
sixth week the liver fills the whole abdomen, and is one-half the — 
weight of the entire embryo. At the fourth month the liver is of 
immense size in proportion to the bulk of the foetus, At birth it is 
of very large size, and occupies the whole upper part of the abdomen. 
The left lobe is as large as the right, and the falciform ligament 
corresponds with the middle line of the body. The liver diminishes 
rapidly after birth, probably from obliteration of the umbilical vein. 


) 


GALL-BLADDER. 


The gall-bladder (Fig. 457) is the reservoir of the bile; it is a 
yriform sac, situated in a fossa on the under surface of the right 
tobe of the liver, and extending from the right extremity of the 
transverse fissure to the free margin. It is divided into a body, 
fundus, and neck; the fundus or broad extremity in the natural 
— of the liver is placed downwards, and frequently projects 
veyond the free margin of the liver, while the neck, small and con- 
stricted, is directed upwards. The fundus comes in contact with the 
abdominal wall opposite the ninth costal cartilage of the right side. 
The gall-bladder is composed of three coats, serous, fibrous, and 
mucous. ‘lhe serous coat is partial, is derived from the peritoneum, 
and covers that side only which is unattached to the lives: The 
middle or fibrous coat is a thin but strong fibrous layer, composed 
of dense areolar tissue, and connected on the one side with the liver, 
on the other with the peritoneum. There also exists in this layer a 
stratum of unstriped muscular fibres, which are longitudinal and 
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circular in direction. The internal or mucous coat is but loosely 
attached to the fibrous layer; it is everywhere raised into minute: 
ruge, which give it a beautifully reti- : 
culated appearance. It is continuous 
through the hepatic duct with the mucous 
membrane lining the ducts of the liver, 
and through the common bile duct, with 
the mucous membrane of the alimentary 
canal. It is coated on its surface with a 
columnar epithelium. 

At the neck the gall-bladder becomes 
narrowed, much bent on itself, forming an 
S-like curve, and passes into the cystic duct ; 
in the interior the reticular folds become 
modified so as to form seven or eight 
oblique ridges, having much the appear- be 
ance of a spiral valve, so as to check the ¥ pS GR sage a Ap 
outflow of the bile. These folds are called der. i Contie duct, F a 
valves of Heister. Valves of Heister. 4. Hepatic 

The cystic duct, about an inch and a duct. 5. Common bile duct. 
half in length, runs downwards and backwards to join the hepatic 
duct and form the common bile duct. 

Vessels and Nerves.—The gall-bladder is supplied with blood 
by the cystic artery, a branch of the hepatic. Its veins return their 
orate into the portal vein. The nerves are derived from the hepatic 
plexus. 


THE PANCREAS. 


The pancreas is a long, flattened, conglomerate gland, analogous 
to the salivary glands. It is about six inches in length, and between 
three and four ounces in weight ; is situated transversely across the 
posterior wall of the abdomen, behind the stomach, and rests on 
the aorta, portal vein, inferior vena cava, the origin of the superior 
mesenteric artery, and the left kidney and supra-renal body, 
opposite the first lumbar vertebra. After the abdominal cavity has 
been laid open, the pancreas may be displayed in one of three ways :— 
() By cutting through the lesser omentum and drawing the stomach 

ownwards ; (2) by cutting through the great omentum and dis- 
placing the stomach upwards ; and (3) by cutting through the trans- 
verse meso-colon. A glance at the diagram of the reflections of 
peritonewn (Fig. 409) will enable the student to understand how the 
pancreas is reached by each of these incisions, 

The pancreas is divided into a body, a greater and a smaller 
extremity ; the great end or head is placed towards the right, and 
surrounded by the curve of the duodenum ; the lesser end or tail 
extends to the left as far as the spleen. ‘lhe anterior surface of the 
body of the pancreas is covered by the ascending posterior layer of 
peritoneum, and is in relation with the stomach, the first portion of 
the duodenum, and the commencement of the transverse arch of the 
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colon. The posterior surface is grooved for the splenie vein, and 
tunnelled by a complete canal for the superior mesenteric and portal 
veins, and superior mesenteric artery ; it is also in relation with the 
termination of the inferior mesenteric vein, left crus of the diaphragm, 
and left supra-renal body. The upper border presents a deep groove, 
sometimes a canal, for the splenic artery a vein, and is in rela- 
tion with the oblique portion of the duodenum, lobus Spigelii, and 
coeliac axis ; and the ide border is separated from the transverse 
portion of the duodenum by the superior mesenteric artery and vein. 
On the posterior part of the head of the pancreas is a lobular fold 
of the gland which completes the canal of the superior mesenteric 
vessels, and is called the 
lesser pancreas. The tail 
lies on the left kidney, 
and its extremity is in 
contact with the spleen. 
The pancreatic duct 
(duct of Wirsung) com- 
mences at the small ex- 
tremity of the organ by 
the union of the ducts 
from the lobules; it is 
continued onwards from 
left to right, gradually 
increasing in size, to the 
lower part of the descend- 
ing duodenum, where it 
terminates on the papilla 


of mucous membrane. 

Fic. 458.—Section of the pancreas of a dog, showing : ? 
the inner granular zone and outer clear, striated COMMON to it and the 
zone, d. Termination of a duct in the tubular common bile duct. The 


gush Jas duct receives numerous 
branches which open into it on all side from the lobules of the 
gland, and at its termination is slightly dilated and passes obliquely 
between the muscular and mucous coat of the intestine to reach 
the papilla. The duct which receives the secretion from the lesser 
pancreas is called the ductus pancreaticus minor ; it opens into the 
principal duct near the duodenum, and sometimes passes separately 
into that intestine. 

In structure the pancreas presents the ordinary composition of 
an acino-tubular gland, being made up of lobes, and these of reddish- 
yellow polyhedral lobules, which latter consist of smaller lobules, 
and the smallest lobules of the ramifications of minute ducts, ter- 
minating in tubular a/veolt, The alveoli are distinctly tubular, and 
sometimes are convoluted ; the cells lining them are columnar, and 
when the gland is at rest they completely fill the cavity and leave 
searcely any lumen. They display an inner granular and an outer 
striated zone. In many parts the middle of the alveolus is occupied 
by spindle-shaped cells (centro-acinar cells). Intercellular passages 


ae 


- 
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have been described as running between the gland cells. The ducts 

are composed of areolar and elastic tissue, and lined by a colwmnar 

Bepithelium: In the walls of the ducts are numerous small racemose 
mucous glands like those in the hepatic ducts. The secretion of 
the pancreas is a clear fluid containing few cells. 

Vessels and Nerves.—The arteries of the pancreas are branches 
ofthe splenic, hepatic, and superior mesenteric ; the veins open into 
the splenic and superior mesenteric veins ; the lymphatics terminate 
in the lumbar glands. The nerves are filaments of the solar plexus. 


THE SPLEEN. 


The spleen is an oblong flattened organ, of a dark bluish-red 
colour, situated in the left hypochondriac region. It is very variable 
in size and weight, but on an average is about five inches in length, 
and weighs six ounces; it is spongy and -vascular in texture, and 
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Fia. 459.—a. Trabecule of Spleen. 6. An artery cut obliquely. 


exceedingly friable. The external surface is convex, the internal 
slightly concave, indented along the middle line, and pierced by 
several large and irregular openings for the entrance and exit of 
vessels ; this is the hi/wm lients. The upper extremity is somewhat 
larger than the lower, and rounded ; the inferior is flattened ; the 
posterior border is obtuse, the anterior sharp, and marked by several 
notches. ‘he spleen is in relation by its external or convex surface 
with the diaphragm, which separates it from the ninth, tenth, and 
eleventh ribs; by its concave surface, with the great end of the 
stomach, small extremity of the pancreas, gastro-splenic omentum 
with its vessels, left kidney and supra-renal body, and left crus of 
the diaphragm ; by its upper end with the diaphragm, and some- 
times with the extremity of the left lobe of the liver ; and, by its 
lower end, with the left extremity of the transverse arch of the colon. 
It is connected to the stomach by the gastro-splenic omentum, and 
is supported by a fold of peritoneum passing from the diaphragm to 
the splenic flexure of the colon, and called the phreno-colre ligament 
or suspensory ligament of the spleen. 

3B 
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A second spleen (lien suecenturiatus) is sometimes found appended — 
to one of the branches of the splenic artery, near the great end of 
the stomach ; when it exists, it is round and of small size, rarely 
larger than a hazel-nut. There are sometimes two, and even three, 
of these bodies. : 4 

Structure.—The spleen is closely invested by the peritoneum, 
excepting where that membrane is reflected on to the stomach and 
diaphragm, and at the hilus where 
the vessels and nerves enter it; 
this forms its outer or serous 
coat. Beneath this is the proper 
capsule or tunica propria ; it 
is thicker than the serous coat, 
whitish in appearance, and very; 
elastic. At the hilus the capsule 
is reflected into the interior o: 
the organ along with the vessels 
forming strong bands or tra- 
becule which radiate from the 
Fic. 460.—Reticulum of the splenic pulp, Centre to the circumference, and 

a. Meshes covered with endothelium. communicate with each other so 
b. Lacunar spaces. c¢. Nuclei. as to form a mesh-work enclosing 
irregular spaces or areol#; the fine external strands of the tra- 
becule become connected with the interior of the capsule, binding 
. it firmly and inseparably to the internal 
structure of the organ. Besides fibrous an 
elastic tissue these bands contain a few un- 
striped muscular fibres irregularly distributed. 
The interspaces or areole thus formed are 
filled by a soft material of a reddish-brown 
colour, called the splenic pulp ; it consists of 
a fine reticulum of ramified connective-tissue 
corpuscles (supporting cells of the pulp), the in- 
terstices of which are occupied by blood, con- 
taining more than the usual proportion of whi 
corpuscles. The cells of the reticulum contain 
many pigment granules of a yellow or reddish 
colour ; these are probably derived from dis 
integrated red blood corpuscles, and, indeed, 
it is not uncommon to find corpuscles in various 
Fig, 46t.—Arterial twig *t@8e8 of change in the protoplasm of the sw 
of the splenic artery, porting cells. Scattered throughout the spleer 
showing the connection numerous light-coloured spots are observ 

With the anal Seeate Which, when of large size, present the appe 

From the spleen of a ance of sago grains ; they are the Malpigh 

sed corpuscles of the spleen. They are cle 
-connected with the outer coat of the small arterial twigs, sometin 
being situated only on one side of the vessel (as shown in Fig. 461 

but more commonly in the human subject completely surroun¢ 
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it. In structure they correspond closely to the lymphoid masses 
described as forming the tonsils, the solitary and agminate glands of 
the intestine, and the lymph nodules of the lymphatic glands, being 
composed of retiform tissue supporting innumerable round lymphoid 
cells. The cells of the retiform tissue are intimately connected with 
the supporting cells of the pulp. The outer coat of the smaller 
arteries is, throughout the whole of their ramifications in the spleen, 
converted into lymphoid tissue, so that the Malpighian corpuscles 
are but thicker aggregations of this tissue at certain parts of the 
course of the vessel. 

Arrangement of the Vessels of the Spleen.—The splenic artery 
is of very large size in proportion to the bulk of the spleen ; it is 
division of the cceliac 
axis. The branches 
which enter the spleen 
are distributed to dis- 
tinct sections of the 
organ, and anastomose 
very sparingly with 
each other; they ter- 
minate in_ elegant 
bundles or pencilli of 
minute straight ar- 
teries, which end in 
capillaries. Thelatter, 
after running for a 
short distance, lose 
their tubular char- 
acter, and the cells Pep 

. . Le = wey 
whichformtheirwalls [eae Eg ACAD 
become branched and : 
communicate freely Fic. 452.—Section of spleen, showing @ .Malpighian 
with the branched body. 0. Injected capillaries. c¢. Artery entering 
cells of the supporting the lymphoid tissue of the Malpighian body. 
reticulum of the pulp ; the contained blood comes thus to flow directly 
into the interstices of the latter. The veins commence in like manner 
by capillaries, the cells forming the walls of which are continuous 
with those of the pulp; as we trace them outwards they assume the 
tubular character and anastomose freely with each other in the 
meshes of the trabeculae, thus differing from the arteries between 
which, in the substance of the spleen, the anastomoses are few. 
From this description it will be seen that the arteries terminate and 
the veins commence in capillaries which are in direct communication ° 
with the pulp, so that the blood, in order to pass from the one to the 
other, has to traverse it. There are, however, a few arterial capil- 
laries in the trabecule and capsule of the spleen which terminate in 
the veins in the usual manner. 

The lymphatics of the spleen are in two sets—trabecular and 
perivascular ; the former run in the trabeculae and communicate 
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with a superficial set in the capsule; the latter commence in 
the lymphoid tissue around the arteries, and in the Malpighian 
corpuscles. 

The nerves form the splenic plexus and are derived from the 
solar plexus. 


THE SUPRA-RENAL BODIES. 


The supra-renal bodies or supra-renal capsules are two small 
yellowish and flattened bodies surmounting the kidneys, and inclin- 
ing inwards towards the vertebral column. The right is somewhat 
three-cornered in shape, the left semilunar ; they are connected to 
the kidneys by the common investing areolar tissue, and each capsule 
is marked on its anterior surface by a fissure or halwm which appears 
to divide it into two lobes. The right supra-renal body is closely 
adherent to the posterior and 
under surface of the liver, the left 
lies in contact with the pancreas 


Fic. 463.—Section of 
the supra - renal 
body of a foetus, 


showing the lower 
notch by which it 
rests on the sum- 
mit of the kidney 
7, and the anterior 
notch by which 
the veins issue v. 
It also shows the 
distinction be- 
tween the cortical 
and medullary 
substance. 


and spleen. Both bodies rest 
against the crura of the diaphragm 
on a level with the tenth dorsal 
vertebra, and by their inner bor- 
der are in relation with the great 
splanchnic nerve and semilunar 
gang ih. They are larger in the 
cetus than in the adult, and pen 


to be more active during embry- 
: onic life. Each body is about one 
and three-quarter inches in height, an inch and a quarter in width, 
and from two to three lines in thickness ; they weigh from one to 
two drachms. 

Structure.—A section of a supra-renal body shows that it has 
externally a fibrous investment or capsule, and internally is divisible 
into two portions, that nearest the surface and forming the great 
bulk of the organ being firm, striated, and of a brownish-yellow 
colour ; this is the cortical portion. The central or medullary portion 
is of a brownish-black colour, and so soft that many anatomists have 
erroneously supposed a cavity to exist in it. The cortical portion 
consists of a stroma supporting cells, the cells being arranged in 
groups, the largest and most important of which assume the appear- 
ance of columns. Arnold has divided the cortical portion into 
three layers. The outer he calls the zona glomerulosa ; in it the 
cell groups are round or oval in shape. The next layer he names 
the zona fasciculata ; it is much the thickest of the three layers, and 
forms the bulk of the organ ; in it the cells are arranged in columns 
placed at right angles to the surface of the organ. The third layer 
of the cortex is a very narrow one called zona reticularis ;. here the 
stroma is equally distributed, and the cells are consequently not 
arranged in groups. The cells of the cortex are polyhedral in shape, 
and consist of granular protoplasm containing oil globules ; each 
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cell has a clear spheroidal nucleus. The medullary portion is 
separated from the cortical by loose areolar tissue ; it is traversed by 
large veins, and is composed of a reticular stroma enclosing groups 
of cells which differ from those 
of the cortex in being coarsely 
granular, devoid of oil globules, 
and many of them branched. 
The medulla is rich in nerves, 
and some observers have sup- 
posed the branched cells of this 
portion of the organ to be nerve 
cells, Luschka even stating that 
he has traced nerve fibres in 
connection with them; this 
statement is not confirmed by 
other observers. 

The blood-vessels of the 
supra-renal bodies are very 
numerous. The arteries, about 
twenty in number, proceed 
from the aorta, phrenic, cceliac, 
and renal trunks; they enter 
the cortical substance at every 
point of its surface, the greater 
number dividing into minute 
twigs and forming a plexus in 
the cortical layer ; while others 

continue onwards to the me- 
dullary substance, and either 
terminate in the medullary 
plexus or cross the medullary 
substance to re-enter the corti- 
cal layer and contribute to the 
formation of its capillary plexus. 
The veins take their origin from 
the capillary. plexus by minute 
venules, which unite to form re : 
ee _ Fic. 464.—Vertical section of supra-renal 
the supra-renal vein. The supra- body. 1. Cortex. 2. Medulla. a. Cap- 
renal vein runs through the sule. }. Zona glomerulosa. c. Zona fasci- 
eentre of the medullary sub- suiste. \d. Mma reticularis ¢ fedullary 
stance, and issues from the 
supra-renal body at the hilwm on its anterior surface, to terminate 
on the right side in the inferior vena cava, on the left in the renal 
vein. The lymphatic vessels are numerous, and belong to the exterior 
of the organ ; they terminate in the lumbar glands. 

The nerves are very numerous, and derived from the renal and 

_ phrenic plexus, some filaments being received from the phrenic and 
vagus nerves; Kolliker counted as many as thirty-three trunks, 
composed of dark-bordered nerve-fibres and provided with isolated 
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ganglia. They are distributed to the medullary substance only, in 
which they form a rich nervous plexus. 


THE KIDNEYS. 


The kidneys, the secreting organs of the urine, are situated in the 
lumbar regions, behind the peritoneum, and at each side of the verte- 
bral column, corresponding to the bodies of the last dorsal and two 
upper lumbar petite: and extending from the eleventh rib to near 
the crest of the ilium ; they approach the vertebral column by their 
upper end. Each kidney is between four and five inches in length, 
about two inches and a half in breadth, somewhat more than one 
inch in thickness, and weighs about 45 oz. in the male and rather 
less in the female. The kidneys are usually surrounded by fat ; 
they rest on the crura of the diaphragm, on the anterior lamella of 
the aponeurosis of the transversalis muscle, which separates them 
from the quadratus lumborum, and on the psoas magnus. The 
right kidney is somewhat lower than. the left, from the position 
of the liver ; it is in relation, by its anterior surface, with the liver 
and descending portion of the duodenum, which rests against it ; 
and is covered in by the ascending colon. The left kidney, higher 
than the right, is covered, in front, by the great end of the stomach, 
the spleen, tail of the pancreas, and descending colon. The anterior 
surface of the kidney is convex, the posterior is flat ; the superior 
extremity is larger than the inferior, and is in relation with the 
supra-renal capsule ; the convex border is turned outwards towards 
the parietes of the abdomen; the concave border looks inwards 
towards the vertebral column, and presents a deep notch (hilum 
renale), which leads to a cavity, or sinus, within the organ. In the 
sinus renalis are situated the vessels and nerves of the kidney and 
the expansion of the excretory duct called the pelvis of the kidney, 
At the hilum these vessels are so placed that the renal vein is in 
front of the artery, and the pelvis and ureter behind. 

The kidney is surrounded by a thick layer of fat, contained in 
the meshes of a loose areolar tissue, forming the adipose capsule, 
and separating the kidney at the back from the diaphragm, ante- 
rior layer of the fascia lumborum, and ilio-hypogastric nerve ; and 
internally from the edge of the psoas. Within this, the organ is 
enclosed in a fibrous capsule, which is thin, firm, and whitish, and 
composed of dense areolar tissue intermingled with elastic fibres, 
and beneath this an incomplete layer of unstriped muscle. The 
capsule is connected by its inner surface with the substance of the 
gland by fine areolar tissue, but so loosely as to be easily separable. 
The substance of the kidney is dense and fragile, and when divided 
by a longitudinal incision, exhibits two structures, different in 
colour and texture—an external vascular or cortical portion, and 
an internal tubular or medullary portion. The medullary portion 
consists of from eight to fifteen dark red conical masses, having 
their apices or papille directed towards the pelvis, and their bases — 
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to the cortical substance ; these conical masses are the pyramids 


of Malpighi. By 
their bases they are 
inseparably — con- 
nected with the cor- 
tex ; their apices, or 
papillze (of a paler 
colour than the rest 
of the — pyramids) 
project like little 
teats into the sinus 
of the kidney, being 
received into cavi- 
ties lined with mu- 
cous membrane and 
called calices, which 
are subdivisions of 
therenal pelvis. The 
pyramids are com- 
posed of an assem- 


Fic. 465.—Section of 
the kidney, sur- 
mounted by the 
supra-renal body ; 
the swellings on the 
surface mark the 
original _constitu- 
tion of the organ 
of lobes. x1. Supra- 
renal body. 2. 
Cortical portion of 
the kidney. 3, 3. 
Medullary portion, 
consisting of cones. 
4,4. Two of the pa- 
pille projecting into 
their corresponding 
calices. 5, 5,5. The 
three infundibula ; 
the middle 5 is 
situated in the 
mouth of a calyx. 
6. Pelvis. 7. Ureter. 


blage of straight tubules, the tuhuli recti, which open into a shallow 


depression on the summit 
of the papilla, and divide 
into branches at acute 
angles as they proceed from 
the apex to the base of the 
pyramid ; these cause the 
radiate striation observable 
on a vertical section of the 
pyramids. The cortical 
portion, distinguished by 
its bright red colour, granu- 
lar appearance, and softer 
texture, forms the surface 
of the organ, surrounding 
the base of each pyramid 
and penetrating between 
them to the sinus renalis. 
It therefore forms septa 
between the pyramids (septa 
vel columne Bertini), and 
marks the original com- 
position of the kidney of 
separate lobes. It is com- 
posed of blood-vessels, with 
the cortical fascieuli and 
ultimate terminations of 
the tubuli uriniferi, held to- 
gether by a delicate stroma 
of areolar tissue. 
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Fic. 466.—Vertical section of kidney. wu. Ureter. 
P. Pelvis. a, a. Renal arteries. ct. Cortex. m. 
Pyramid of Malpighi. c¢. Calix. u.t. Cut urini- 
ferous tubules. p. Papilla. i. Intertubular 

stroma. ivr. Medullary rays. 
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Uriniferous tubules.—The kidney is a compound tubular gland, 
its secreting structure being formed by the uriniferous tubules. 
These commence by spherical dilatations, the Malpighian capsules, 
in the labyrinth of the cortex, each capsule enclosing a tuft of blood- 
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Fic. 467.—On the left of the figure the arrangement of the blood-vessels of the 
kidney is shown, on the right the course of the uriniferous tubules. vs, Venwe 
stellule. vi. Interlobular veins. vr, Vene rect. mv. Veins of medullary part. 
wp. Veins of papillx. ai. Interlobular artery. g. Glomerulus. av. Arterie recta. 
am. Arteries of medullary part. A. Cortex. B, Boundary zone. C. Papillary 
zone of medulla. a, a’. Superficial and deep layers of cortex, free of glomeruli. 1. 
Malpighian capsule. 2. Neck. 3. First convoluted tubule. 4. Spiral tubule of 
Schachowa. 5. Descending limb of looped tubule of Henle. 6. Bend. 7, 8, 9. 
Ascending limb. 1c. Irregular tubule. 11, Second convoluted tubule. 12. 
Junctional tubule. 13, 14. Collecting tubule. 15. Excretory tubule. \ 


vessels, the Malpighian tuft or glomerulus ; the capsule and tuft 
together constituting the Malpighian body. The tubule, on issuing 
from the capsule, is constricted by a narrow neck, then widens out 
and becomes convoluted, forming the first convoluted tubule; next 
it passes towards one of the pyramids of the medulla, becoming 
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spiral as it descends—the spiral tubule of Schachowa. Entering 
the pyramid, the tubule becomes much narrower, and after a shorter 
or longer course bends on itself and again runs towards the cortex, 
becoming larger as it ascends, these two parts form the descending 
and ascending limb of the looped-tubule of Henle. On again 
entering the cortex, the uriniferous tubule becomes extremely irre- 
gular in outline, and is distinguished as the irregular tubule, and 
then again becoming convoluted forms the second convoluted 
_ tubule. The latter passes into a small junctional tubule, by 
which it is connected with one of the tubules in the Malpighian 
pyramids, called collecting tubules—these last uniting to form 
the excretory tubules already described as opening on to the apex 
of the papilla. 

The part of the pyramids near the cortex is called the boundary 
zone ; in it the tubules are collected into bundles, separated from 
each other by groups of small blood-vessels ; and these, as they radiate 
from the pyramids into the cortex, form the medullary rays; the 
cortical substance between and around their ends is called, on account 
of its intricacy, the labyrinth of the cortex. ‘The Malpighian body, 
first convoluted tubule, irregular tubule, and second convoluted 
tubule, are in the labyrinth ; the spiral and junctional tubule are in 
the medullary rays; the descending and ascending limbs of the 
looped tubule of Henle, and the collecting tubules are in the 
boundary zone. 

The tubules are formed by a basement membrane supporting 
epithelium ; they vary considerably in width in different parts of 
their course. Near the apex of the papilla the excreting tube 
measures from 5}, to zh, of an inch; the straight or collectin 
tubules are smaller, averaging ,4, of an inch ; the junctional oat 
convoluted portions are about the same size as the straight tubules ; 
the looped tubules of Henle vary from ;g/59 to zalyg Of an inch ; and 
the Malpighian capsules are from +35 to 54, of an inch in width. 

Epithelium of the tubules.—'lhe epithelium of the excretory 
tubes is columnar, and the lumen is large in proportion to the 
depth of the cells ; that in the collecting tubules is cubical, but the 
cells vary considerably as regards regularity and thickness. In the 
junctional tubules the epithelium is cubical but somewhat flattened, 
and the lumen is relatively large. 

The second convoluted tubule (intercalary tubuie) has an epithelium 
the cells of which are rather long, have a highly refractive proto- 
plasm and _a large nucleus, and possess at their bases lateral pro- 
jections which dovetail into those of neighbouring cells. The 
irregular tubule is distinguished by the fact that, notwithstanding 
its irregularities in size and shape, the lumen is nearly the same 
throughout, this being brought about by the inequalities in the 
size of the cells ; their protoplasm appears to be made up of a series 
of minute rods, placed vertically to the surface of the basement 
membrane. A difference exists in the appearance presented by the 
ascending and descending limb of the looped tubules of Henle; in 
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the latter the lumen is distinct, and the cells form a flattened layer 
thickened here and there by the presence of nuclei; in the former 
the cells approximate in 
character to those of the 
convoluted tubes, and 
although the whole tube 
is wider than the de- 
scending limb the lumen 
is much narrower. In 
the spiral tube of 
Schachowa the lining 
cells are columnar, are 
firmly united by inter- 
locking processes, and 
have the part next the 
basement membrane 
apparently composed of 
vertical rods ; towards its 
termination, however, 
the cells become shorter, 
less fibrillated, and split 
into ridges with furrows 
between. The first con- 
Fig. 468.—Epithelium of the uriniferous tubules. voluted tube has wh 25k 

1. From ascending limb of looped tubule of Henle, thelium which  corre- 

2. From spiral tubule. 3. From collecting tubule. sponds in all essentials 

4 leg convoluted tubule. 5. From irregular with that of the spiral 

‘ tube. The neck of the 
Malpighian capsule is lined with cubical epithelium, and in many 
animals this is furnished with cilia ; but in the human kidney they 
have not up to the present been demonstrated. 

The Malpighian bodies are found only in the cortical substance 
of the kidney, and form the most distinctive feature of the structure 
of the organ. Two vessels are connected with each Malpighian body, 
one entering it, afferent vessel, and the other leaving it, efferent 
vessel ; the glomerulus and its vessels resemble in appearance fruit 
supported on its stalk. The capsule is lined by a flattened epithe- 
lium, which may also be traced on to the surface of the glomerulus, 
being most distinct in the latter situation where the capsule opens 
into the first convoluted tube. The epithelial cells in the capsule 
are supported by a basement membrane formed of flattened epithe- 
lial cells. 

Blood-vessels.—The renal artery, derived from the aorta, enters 
the kidney between the vein and ureter, and divides into four or five 
large trunks which pass between the papille to enter that portion of 
the cortical substance placed between the pyramids of the medulla ; 
here they divide and subdivide, and give off small branches, which 
communicate across the bases of the pyramids so as to form imper- 
fect arches between the cortical and medullary substance. From 
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these arches are given off interlobular arteries, placed between the 
medullary rays, and giving off afferent vessels on each side to the 
Malpighian bodies. In the Malpighian body the afferent artery 
divides into from five to eight branches, and each of these branches 
into a bundle of capillaries ; they form a spherical vascular tuft, the 
glomerulus, and are again gathered up into a single branch, the efferent 
vessel. The efferent vessel is smaller than the afferent ; it quits the 


Fig. 4€9.—Plan of the renal circulation. 
a. Interlobular branch of the renal 
artery giving off several afferent ves- 
sels. 1. Anafferent twig to the capil- 
lary tuft contained in the Malpi- 
ghian body, m,; from the Malpighian 
body the uriniferous tube is seen 
taking its tortuous course to t. 2, 2. 
Efferent vessels; that which proceeds 
from the Malpighian body is smaller 
than the corresponding afferent 
branch. p, p. The capillary plexus, 
ramifying on the uriniferous tube. 
This plexus receives its blood from the 
efferent vessels, 2,2; and transmits it 
to the branch of the renal vein, v. 


Malpighian body by the side of the latter and divides into capillary 
vessels, which form a rich plexus around the uriniferous tubules of 
the labyrinth, and eventually terminate in the renal veins. Those 
efferent vessels which are nearest to the base of the pyramids take a 
straight course (arteriole recte) between the straight tubules, and giving 
off but few branches in their course, also pass into a capillary plexus 
which surrounds the tubules and terminates in the venule recte. 
The renal artery also gives off 

branches to the capsule of the 
kidney which anastomose freely 
with branches of the lumbar 
arteries. 

The veins of the kidney 
commence at the surface by 
minute converging venules, the 
stellated vessels, in the corti- 
cal substance where they form 
the interlobular veins, and 
in the pyramids of Malpighi, 
where they constitute the 


venule recte; proceeding Fic. 470.—Transverse section through a Mal- 


from these three sources, they pighien pyramid, ae Collecting tubule 
: with columnar epithelium. 4, 6. Descend- 
unite to form the branches of ing limb of looped tubule of Henle, lined 


the renal vein, which termi- by flat cells. ¢, c. Ascending limb with 
nates in the vena cava by a thick granular cells. d, d. Transverse sec- 
single large tcunk at’ cach side . tion of vessels. e, e. Intertubular stroma, 
the left renal vein receiving the left spermatic vein. The renal 
veins are less capacious than the renal arteries, they have no 
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valves, and carry blood distinctly purer than that brought to the 
kidneys by the arteries. The lymphatic vessels consist of a 
superficial set placed beneath the capsule, and of a deep set which 
accompanies the deep blood-vessels ; both sets terminate in the 
lumbar glands. 

The nerves are derived from the renal plexus, which is formed 
partly by the solar plexus, and partly by the third splanchnic 
nerve. ‘The renal plexus gives branches to the spermatic plexus, 
and branches which accompany the ureters. 

Intertubular Stroma.—The tubules and vessels of the kidney 
are held together and supported by very fine connective tissue, that 
in the neighbourhood of the vessels and around the Malpighian 
bodies being fibrous in its character. The stroma is more abundant 
in the cortical than in the medullary portion, and is there chiefly 
formed of connective-tissue corpuscles. 

The cavity of the kidney is occupied by a membranous bag, 

RB the pelvis renalis, which gives off 

three processes, the infundibula, 

one for each extremity, and one for 

the middle of the organ; and the 

P infundibula give off smaller pro- 
P cesses termed calices, which em- 


brace the papille and form a sepa- 

P rate pouch around each ; the calyx 

Ur being firmly attached to the base of 

sbi A : ( the papilla and continuous with the 
| fibrous capsule. Externally the sac 
Fic. 471.—Two varieties in the ar- f the pelvis renalis contracts into its 
rangement of the pelvis and infun- excretory duct, the ureter. Some- 
aivine He bee keaney. times there is no true pelvis, the 


calices uniting to form two or more infundibula which join to con- 
. \ 
stitute the ureter. 


A 


Ureter. 


The ureter (odpéw, I pass water) is a membranous tube of about 
the diameter of a goose-quill, and nearly eighteen inches in length, 
continuous superiorly with the pelvis of the kidney, and con- 
stricted inferiorly, where it lies in an oblique direction between 
the muscular and mucous coat of the base of the bladder, and opens 
on its mucous surface. Lying along the posterior wall of the 
abdomen, it is situated behind the peritoneum, and is crossed by 
the spermatic vessels ; in its course dowasharah it rests against the 
anterior surface of the psoas, and crosses the common iliac artery 
and vein, and then the external iliae vessels. Within the pelvis it 
crosses the hypogastric cord and vas deferens in the male ; and runs 
by the side of the cervix uteri and upper part of the vagina in the 
female. There are sometimes two ureters to one kidney. 

The ureter, the pelvis, the infundibula, and the calices are com- 
posed of three coats, external or fibrous, middle or muscular, and 
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internal or mucous. The fibrous coat consists of condensed areolar 
tissue, intermingled with fine elastic fibres. The muscular coat is 
made up of muscular fibres of the smooth kind, disposed in three 
layers, external and internal longitudinal, and a circular layer 
between. The muscular coat is thick in the ureter and pelvis 
renalis, thin on the calices, and ceases altogether at the attachment 
of the latter to the papille. The mucous coat is thin, vascular, 
and without villi ; on the papillee it is connected with the substance 
of the pyramids, and is continuous with the uriniferous tubules, 
while inferiorly it becomes blended with the mucous membrane of 
the bladder. The epitheliwm of the mucous coat is thick, and com- 
posed of several layers of nucleated cells, which are small and round 
next the membrane ; of larger size and cylindrical or pear-shaped 
in the middle; and large and cubical at the surface, sometimes 
measuring g}g of an inch in breadth, and not unfrequently contain- 
ing two nuclei. Many of the superficial cubical cells are excavated 
on their under surface into little depressions, into which the heads 
of the pear-shaped cells of the middle layer fit. 


PELVIS. 


The cavity of the pelvis is that portion of the great abdominal 
cavity which is incliles within the bones of the pelvis, below the 
level of the pectineal line and promontory of the sacrum. It is 
bounded by the cavity of the abdomen above, and by the perineum 
below ; its internal parietes are formed in front, below, and at the 
sides, by. the peritoneum, pelvic fascia, levatores ani, and obturator 
internus muscles ; and behind, by the coccygei muscles, sacro-ischiatic 
ligaments, pyriformes muscles, sacral plexus of nerves, sacrum, and 
coccyx. 

The viscera of the pelvis in the male are—the urinary bladder, 
prostate gland, vesiculze seminales, and rectum. 


URINARY BLADDER. 


The bladder is a hollow membranous viscus, triangular and — 
flattened against the pubes when empty, ovoid when distended, 
situated behind the pubes and in front of and upon the rectum. It 
is larger in its vertical diameter than from side to side ; and its long 
axis is directed from above, obliquely downwards and backwards. 
Braune has shown that in the erect posture the neck of the bladder 
is the lowest part of the viscus. It is divided into body, fundus, 
base, and neck. The body comprehends the middle zone of the 
organ ; the summit or superior fundus, its upper segment; the 
base or inferior fundus, the lower broad extremity which rests on 
the rectum ; and the neck, the narrow constricted portion which is 
applied against the prostate gland. 

Relations.—-When moderately distended the bladder is in rela- 
noti, in front, with the pubes (some retro-pubic fat intervening), and 
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the anterior true ligaments ; behind, with the small intestines occu- 
pying the recto-vesical pouch ; below, with the rectum, vesicule 
seminales, vasa deferentia, ureters, and recto-vesical fascia, and at 
each side by the vas deferens, lateral true ligament, ureter and 
obliterated hypo-gastric artery. The summit is connected with the 
abdominal wall by means of the urachus, and the neck is surrounded 
by the prostate gland. 

It is retained in position by ligaments which are divisible into true 
and false: the true ligaments are five in number, two anterior, two 
lateral, and the cord of the urachus ; the false ligaments are folds 
of the peritoneum, and are also five in number, two posterior, two 
lateral, and one superior. 

The anterior ligaments (pwho-prostatic) are formed by the visceral 
layer of the pelvic fascia, in its passage from the inner surface of the 
pubes at each side of the symphysis to the neck of the bladder and 
prostate gland. Between the two ligaments the dorsal vein of the 
penis runs. 

The lateral ligaments are also formed by the visceral layer of 
the pelvic fascia, in its sh from the white line to the sides of 
the prostate gland and bladder. 

The ligament of the urachus isa fibrous cord resulting from the 
obliteration of the allantoic canal in the embryo. It proceeds from 
the summit of the bladder, and ascends along the linea alba to the 
wnbilicus, 

The posterior false ligaments are the folds of peritoneum pass- 
ing from the rectum and sides of the sacrum to the bladder ; they 
contain the ureters, and the vessels and nerves of the bladder. 

The lateral false ligaments are formed by the passage of the 
peritoneum from the side of the pelvis to the bladder ; they cover 
the upper and posterior half of its lateral wall. The obliterated 
hypogastric artery lies along the line of reflection of the membrane. 

The superior or suspensory false ligament is the fold of peri- 
toneum caused by the prominence of the cord of the urachus and 
the cords of the obliterated hypogastric arteries. 

Structure.—The bladder is composed of four coats, external or 
serous, muscular, areolar, and mucous. 

The serous or peritoneal coat covers the whole posterior surface 
of the bladder, and the under surface as far forwards as the entrance 
of the ureters, where it is attached to the back part of the recto- 
vesical fascia. At the sides it is limited by the obliterated hypo- 
gastric arteries, and consequently only invests the upper and poste- 
rior part; on the anterior surface it is entirely absent ; above, it 
covers the part behind the urachus, 

The muscular coat consists of three layers of unstriped muscular 
fibre ; external or longitudinal, middle or circular, and internal, 
which is also longitudinal. The external layer, or detrusor urine, 
consists of parallel longitudinal fasciculi which take their origin from 
the anterior ligaments of the bladder, thence named tendons of the 
detrusor urine ; they spread out upon the upper surface of the 
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prostate gland and ascend upon the anterior surface of the bladder 
to the fundus, where they are inserted into the subserous tissue, 
some being continuous with the longitudinal fibres of the posterior 
surface of the organ, and others prolonged upon the urachus. The 
longitudinal fasciculi of the posterior surface and sides of the bladder, 
attached superiorly to the subserous tissue, and partly continuous 
with those of the opposite aspect, while some are prolonged upon the 
urachus, are sakes inferiorly to the prostate gland, those in the 
middle line being lost in the deep muscular layer of the neck of the 
bladder. The middle layer consists of circular fibres which are 
most numerous at the cervix, where they form a moderately thick 
stratum, the sphincter vesicsz, and are then continued onwards 
around the prostatic urethra. The internal layer (submucous 
layer ; Ellis), thinner than the preceding, is composed of fibres which 
are oblique and scattered in the fundus and body of the bladder, but 
become longitudinal in its lower part and base, and are continued 
into the urethra. At the base of the bladder this layer is strength- 
ened by the longitudinal fibres of the ureters. The three muscular 
layers communicate with each other by means of a frequent inter- 
change of fasciculi. 

The areolar or submucous coat is the thick layer of areolar 
tissue interposed between the mucous and muscular coat, and form- 
ing the bond of union between them. 

The mucous coat is thick and smooth, of a pale-rose colour, and 
exactly moulded on the muscular coat, to which it is loosely con- 
nected by the submucous coat. When the bladder is empty it is 
thrown into folds or ruge, excepting in the triangular area at the 
neck called the trigone. The mucous membrane is continuous 
through the ureters with the lining membrane of the pelvis of the 
kidney, and through the urethra with that of the seminiferous 
ducts, prostate gland, and Cowper’s glands. It is provided with a 
stratified epithelium similar to that of the ureters, the deeper cells 
of which are conical or fusiform; the intermediate pyriform, and 
the superficial spheroidal or flattened, and of unequal size. It has 
a thin layer of muscularis mucosze on its outer surface. The mucous 
membrane is rich in vessels, which are most abundant, as are the 
nerves, in the cervix and fundus ; the nerves are not numerous. 

On the internal surface of the base of the bladder is a triangular 
smooth plane, the trigonum vesice or vesical trigone (Fig. 474), on 
which the mucous membrane is paler and thinner than the rest, and 
is not thrown into folds when the viscus is empty. Calculi resting 
on this part give rise to much suffering on account of the greater 
number of nerves distributed to the cervix vesice. The trigone is 
bounded at each side by the raised ridge, corresponding with the 
muscles of the ureters, at each pepe angle by the openings of the 
ureters, and, in front, by a slight elevation of the mucous membrane 
at the entrance of the urethra, called wula vesice. 

The external surface of the base of the bladder corresponding 
with the trigone is also triangular, and separated from the rectum 
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by the recto-vesical layer of pelvic fascia. It is bounded behind 
by the recto-vesical fold of peritoneum and at each side by the 
vasa deferentia, which converge almost to a point at the base of the 
prostate gland. It is uncovered by peritoneum, and for this reason 
it is through this space that the opening is made in the recto-vesical 
operation for puncture of the bladder. 

Vessels and Nerves.—The arteries of the urinary bladder are 
the superior vesical, three or four small branches which proceed from 


Fic. 472. — Side 
view of the vis- 
cera of the male 
pelvis, in situ. 
The right side of 
the pelvis has 
been removed by 
averticalsection 
made through 
the os pubis near 
the symphysis ; 
and another 
through the 
middle of the 
sacrum. 1. Di- 
vided surface of 
the os pubis. 2. 
Divided surface 
of the sacrum. 
3. Body of the 
bladder. 4. Its 
superior fundus; 
from the apex is 
seen passing up- 
wards the ura- 
chus. 5. Base 
of the bladuer. 

6. Ureter. 7. Neck of the bladder, 8, 8. Pelvic fascia ; the fibres immediately 
above 7, are given off from the pelvic fascia, and represent the anterior ligaments 
of the bladder. 9. Prostate gland. 10. Membranous portion of the urethra. 11. 
Triangular ligament. 12. One of Cowper's glands lying beneath the membranous 
portion of the urethra. 13. Bulb of corpus spongiosum. 14. Body of corpus 
spongiosum. 15. Right crus penis. 16. Upper part of first portion of the rectum, 
17. Recto-vesical fold of peritoneum. 18. Second portion of rectum. 19. Right 
vesicula seminalis. 20. Vas deferens. 21. The rectum covered by the descending 
layer of the pelvic fascia, just as it is making its bend backwards to constitute the 
third portion. 22. Part of the levator ani muscle investing the lower part of 
the rectum. 23. External sphincter ani. 24. Interval between Colles’ fascia and 
the anterior layer of the triangular ligament; they are seen to be continuous 
beneath the figure. 


ey 


the commencement of the hypogastric artery, previously to its com- 
plete obliteration ; an inferior vesical, from the internal iliac. The 
latter is distributed to the base of the bladder, vesicule seminales, 
and prostate gland. The veins are numerous and of large size, and 
form a plexus around the neck and at the base of the bladder ; the 
plexus communicates with the prostatic plexus and hemorrhoidal 
veins. The nerves of the bladder are desea from the inferior 
hypogastric plexuses and their communications with the third and 
fourth sacral nerves. They form a gangliated plexus on the blood- 
vessels, and also form a network under the epithelium. 


PLATE 26, 


PLATE 26. 


THE MALE PERINEUM. 


Fic. 1.—TuHe Buso-cAvERNosus REMOVED TO SHOW THE BULB OF THE URETHRA, 


AND THE TRIANGULAR LIGAMENT PARTIALLY REMOVED TO SHOW COWPER’S 
GLANDS. 


Fic. 2.—Tue Levator ANI REMOVED, AND RECTUM TURNED DOWN TO SHOW THE 
ProsTATE AND NECK OF BLADDER. 


A. Urethra. 
. Bulb. 


Gluteus maximus. 


Levator ani (cut). 


. Prostate, 


Pudic artery. 
Membranous urethra. 


. 


B 

Cc 

D. Crus penis with ischio-cavernosus. 
E. Triangular ligament (cut to show Vesicula seminalis, 
Cowper’s glands). Great sacro-sciatic ligament. 
Base of bladder. 


Vas deferens, 


F. Anus, 
G. Tuber ischii. 
H. Coccyx. 
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PROSTATE GLAND. 


The prostate gland (mpotornuu, to stand in front of) is situated in 
front of the neck of the bladder, behind the triangular ligament and 
elvic fascia, and upon the rectum, through which latter it may be 
elt with the finger. It measures about one and a half inches across 
at its base, is about an inch and a quarter from base to apex, and its 
depth is nearly an inch ; it weighs from six drachms to an ounce. 
It surrounds the commencement of the urethra for a little more 
than an inch of its extent, and resembles a Spanish chestnut both in 
size and form ; the base being directed backwards towards the neck 
of the bladder, the apex forwards, and the flattened side towards the 
rectum. It is retained firmly in position by the anterior and lateral 
ligaments of the bladder, and by a process of the pelvic fascia, 
which forms a sheath around it. It consists of three imperfectly 
defined lobes, two lateral and a middle lobe or isthmus ; the lateral 
lobes are distinguished by an indentation at the base of the gland, 
and a slight furrow on its upper and lower surface. The third lobe 
(prometria) is a small mass which passes between the two lateral 


Fic. 473.—Transverse section through the 
middle of the prostate gland. u. The 
urethra, encroached on below by the 
caput gallinaginis. s. Sinus pocularis. 
de, Ejaculatory ducts. The upper m 
shows the deep sphincter muscular 
fibres, the lower m the muscular bands 
penetrating into the lateral lobes. p. 
Glandular substance. 


lobes at the back part of the under surface of the organ; it is 
generally imperfectly marked in the normal state of the gland, but 
becomes evident when enlarged ; when prominent it corresponds to 
the elevation at the neck of the bladder called the wvula. 
Structure.—It is covered by a thick and strong fibrous capsule, 
derived from the recto-vesical fascia behind and deep layer of the 
triangular ligament in front, and divisible into two layers, between 
which the pense plexus of veins is placed. Its proper structure 
is composed of smooth muscle and glandular tissue, the latter being 
not more than one-third or one-fourth of the whole, and consisting 
of from thirty to fifty compound racemose glands, of a pyriform 
shape. Its secretion is poured into the prostatic portion of the 
urethra by fifteen or twenty excretory ducts. The ducts of the 
lateral lobes open into the urethra at each side of the veru mon- 
tanum ; those of the third lobe open upon and behind the veru. 
The greater part of the prostate is formed of unstriped muscle mixed 
with white and yellow fibrous tissue ; the muscle fibres are many of 
them arranged circularly around the urethra, and are continuous 
with those of the sphincter vesice ; others pass transversely across 
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in front and behind the urethra, and radiate into the lateral lobes. 
The urethra, in passing through the prostate, lies one-third nearer 
its upper, than its lower, surface. 

The arteries of the prostate are small, and derived from the in- 
ferior vesical and middle hemorrhoidal ; they distribute numerous 
capillaries to the glandular structure of the organ. The veing form 
a rich plexus in the submucous tissue of the urethra, and another of 
larger vessels on the exterior of the gland ; the latter receives from 
the front the veins of the penis, and terminates in the vesical plexus. 
Lymphatics are distributed with the veins between the two layers of 
the capsule. 


VESICULZ SEMINALES. 


On the under surface of the base of the bladder, and converging 
towards the base of the prostate gland, are two lobulated and some. 
what pyriform bodies, about two inches in length, the vesicule 
seminales. Their upper surface is in contact with the base of the 
bladder ; the under side rests on the rectum, separated only by the 
recto-vesical fascia ; the larger extremities are directed backwards 
and outwards, and the smaller ends almost meet at the base of the 
prostate. They enclose between them a triangular space, which is 


Fia. 474.—Posterior aspect bounded posteriorly 


of the male bladder ; the 
serous covering is re- 
moved in order to show 
the muscular coat. x. 
Body of the bladder. 2. 
Superior fundus. 3, In- 
ferior fundus or base. 
4. Urachus. 5, 5. Ure- 
ters. 6, 6. Vasa defer- 
entia. 7, 7. Vesicule 
seminales. The trian- 
gular area, bounded by 
the vasa deferentixa and 
vesiculee seminales at 
either side, ‘a dotted line 
above, and the figure 3 
below, is the space cor- 
responding with the tri- 
gonum _ vesice, The 
dotted line, forming the 
base of this triangular 
area, marks the limit 
of the recto-vesical fold 
of peritoneum. 


where it terminates in the ej 
somewhat enla 


aculatory duct. 
rged and sacculated, lies along 
each vesicula, and is included in its fibrous i1 


by the reeto-vesical 
fold of peritoneum, 
and —_ corresponds 
with the trigonum 
vesice on the inte- 
rior of the bladder, 
Each vesicula _ is 
formed by the con- 
volutions of a single 
tube, which gives 
off several irregular 


A cecal sacculi and 


branches. It is en- — 
closed in a thin 
fibrous membrane; — 
and is constricted 
beneath theisthmus _ 
of the prostategland, 


The vas deferens, 
the inner border of 
ivestment ; it unites 


with the vesicula beneath the isthmus of the prostate, in the forma- 
tion of the ejaculatory duct, 
The ejaculatory duct is about three-quarters of an inch in 
length, and running forwards, first between the base of the prostate — 
and the isthmus, and then through the tissue of the veru montanum, © 
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opens on the mucous membrane of the urethra, by the side of or 
within the aperture of the sinus pocularis. 

The vesicule seminales and vasa deferentia are partly covered 
by a muscular layer, compressor vesicule et ductus seminalis (Ellis) ; 
which is brought into view on raising the recto-vesical fascia. This 
muscular layer consists of transverse and longitudinal fibres, the 
transverse fibres being the most superficial, and continuous with the 
posterior border of the prostate gland ; the longitudinal fibres lying 
in contact with the vesicule and vasa deferentia. 

In structure the vesiculze seminales are composed of three coats : 
external, a thin fibrous membrane, made up of condensed areolar 
‘tissue ; middle, a muscular coat, consisting of smooth muscular 
fibres arranged in two layers, longitudinal and circular ; and inter- 
nal, a thin mucous membrane, vascular, marked by a delicate 
reticulation of ridges and alveoli, and coated with a squamous epi- 
thelium of cells containing yellowish pigment granules. Opening 
on to the surface of the mucous membrane are a large number of 
tubular glands, which give to its surface a brownish-yellow colour. 
The vesiculz are covered externally and their convolutions held to- 
gether by a thin membrane of areolar tissue, and they are further 
invested by the recto-vesical fascia, and the muscular stratum already 
described. 


MALE ORGANS OF GENERATION. 


The organs of generation in the male are—-the penis and testicles, 
with their appendages. 


PENIS. 


The penis is divisible into a body, root, and extremity. The 
body is surrounded by a thin integument, which is remarkable for 
the looseness of its connection with the deeper parts of the organ, 
and for containing no adipose tissue. The root is broad, and firmly 
adherent to the rami of the pubes and ischium by means of two 
strong processes, the crura, and connected to the symphysis pubis 
by an elastic fibrous membrane, the suspensory ligament. The 
extremity or glans penis resembles an obtuse cone, somewhat com- 
pressed from above downwards, and of a deeper red colour than the 
surrounding skin. At its apex is a small vertical slit, the meatus 
urinarius, which is bounded by two, more or less protuberant, 
Jabia ; and, extending backwards from the meatus, a grooved raphé, 
to which a loose fold of mucous membrane, the frenum przputii, 
is attached. Over the surface of the glans the integument takes on 
the characters of mucous membrane ; it is very intimately adherent 
to the tissue beneath it, is very vascular, and is covered with large 
papille, some of which contain vascular tufts and others nerve 
endings. The base of the glans is marked by a projecting collar, 
the corona glandis, in the groove beneath which (fossa glandis) are 
placed the openings of numerous glands, the glandule odorifere 
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Tysoni, The integument around the base of the glans forms a loose 
fold, the prepuce, which, in the collapsed state of the organ, ma 
be drawn over the glans, but, in its distended state, is obliterated, 
and serves to facilitate its enlargement. The internal surface of the 
prepuce is lined by mucous membrane, which, as above described, is 
reflected over the glans, and, at the meatus urinarius, is continuous 
with the mucous lining of the urethra. 

The superficial fascia of the penis is thin, and its areolar struc- 
ture free from fat ; it is continuous with the superficial fascia of the 
abdomen above, and with the dartos and superficial fascia of the 
perineum below. 

The suspensory ligament of the penis is an elastic fibrous mem- 
brane of triangular form, attached by its apex to the symphysis 
pubis ; and by its base, to the body of the penis. Near the latter 
attachment it separates into two layers, to give passage to the dorsal 
vessels and nerves of the penis. 

The penis is composed of the corpus cavernosum and corpus 
spongiosum, and contains in its interior the longest portion of the 
urethra, 

The corpus cavernosum is distinguished into two lateral portions 
jeernors cavernosa) by an imperfect septum and a superior and in- 

erior groove, and is divided posteriorly into two crura. It is firmly 
adherent, by means of its crura, to the rami 
of the pubes and ischium; and each crus, 
previously to its junction with its fellow, pre- 
sents a slight enlargement, which was named 
by Kobelt, the bulb. The corpus cavernosum 
forms, anteriorly, a single rounded extremity, 
which is received into a fossa in the base of 
the glans ; the superior groove lodges the 
dorsal vessels of the penis, and the inferior 
receives the corpus spongiosum, Its fibrous 
Fic. 475.— Transverse sec- tunic is thick, elastic, and extremely firm, and 
Doteel wale, ye Dorsal Sends a number of fibrous bands and cords 
artery, 3. Dorsalnerve. (trabeculae) inwards from the inferior groove, 
4, artery of corpus which cross the interior in a radiating direc- 
cavernosum, 5.Septum ", ‘ 4 s 
pectiniforme, 6. Ure- tion, and are inserted into the inner walls of 
thra, surrounded by the tunic. These trabeculae are most abun- 
eee dant. at the middle line, where they are 
ranged vertically, side by side, somewhat like the teeth of a comb, 
and constitute the imperfect partition of the corpus cavernosum, 
called septum pectiniforme. The septum is more complete at its 
posterior than towards its anterior part, 

The tunic of the corpus cavernosum consists of two layers of 
fibrous fasciculi. The external is longitudinal and forms a kind of 
close net by the frequent interchange of fibrous bundles ; it is common 
to the two corpora cavernosa, The internal, less thick, forms a circle 
around each lateral mass, and also constitutes the septum pectini- 
forme. From its anterior extremity it gives off small fibrous bands, 


PENIS. 773 


which are prolonged into the substance of the glans penis. The 
fibres of the fibrous coat penetrate into the interior, and there form 
the trabecule of the cavernous erectile tissue. 

The corpus spongiosum is situated along the under surface of 
the corpus cavernosum, in its inferior groove. It commences by its 
posterior extremity between and beneath the crura penis, where it 
forms an enlargement, the bulb, and terminates anteriorly by 
another expansion, the glans penis, Its middle portion, or body, 
is nearly cylindrical, and tapers gradually from the posterior to the 
anterior extremity. The bulb is adherent to the triangular liga- 
ment by means of a prolongation of fibrous membrane ; in the rest 
of its extent the corpus spongiosum is attached to the corpus caver- 
nosum by areolar tissue, and by veins which pass upwards to reach 
the dorsal vein. It is composed of erectile tissue, enclosed in a 
dense fibrous layer much thinner than that of the corpus caver- 
nosum, and contains the spongy portion of the urethra, which lies 
nearer its upper than its lower wall. The bulb shows a tendency to 
division into two lobes, an appearance which is due to the existence 
of a thin longitudinal septum in its interior. 

The fibrous tunic of the corpus spongiosum, unlike that of the 
corpus cavernosum, consists only of circular fibres which are re- 
flected inwards along the middle line, forming a septum which is 
complete only in the bulb ; the reflected fibres of this septum em- 
brace the urethra through its entire length, and exclude the latter 
from the proper structure of the corpus spongiosum. 

Erectile tissue is a peculiar cellulo-vascular structure, entering 
in considerable quantity into the composition of the organs of genera- 
tion. It consists of bands of fibrous and elastic tissue (with a few 
muscular fibres) which pass from the capsule of the organ into its 
interior, and there divide and unite in such a manner as to produce 
a system of cavities communicating freely with each other. The 
cavities are smaller in the glans penis, corpus spongiosum, and cir- 
cumference of the corpus cavernosum than in the central part of the 
latter, where they are large and dilated ; they are lined by a layer of 
flattened endothelial cells, continuous with those lining the arteries 
and veins. The cavernous spaces are at all times filled with blood, 
but become overcharged and distended during erection of the organ, 
in consequence of pressure upon its large veins retarding the venous 
flow. The arteries are convoluted in the passive state of the penis, 
but straightened in its distended condition ; they terminate in large 
capillaries, which do not form a plexus, as in other situations, but 
open directly into the cavernous spaces. Some of the finer twigs of 
the arteries have a peculiar, twisted, and dilated or tendril-like 
appearance, first described by Miller under the name of arterie 
helicine. The helicine arteries are somewhat dilated where they 
lie in the trabecule, and are bound down by small fibrous bands, 
possibly for the pp of limiting their distension. The venous 
plexus conveys the blood into the efferent veins of the penis, by 
which it is returned to the general circulation. 
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Vessels and Nerves.—Thearteriesof the penis are derived from the 
internal pudic ; they are—the arteries of the bulb, arteries of the cor- 
pus cavernosum, and 
dorsum of the penis. 
Its veins are superficial 
and deep. The deep 
veins run by the side 
of the deep arteries, 
and terminate in the 
internal pudic veins. 
The superficial veins 
escape in considerable 
number from the base 
of the glans, and con- 
verge on the dorsum 
yenis, to form a large 
fomeat vein, which re- 
ceives other veins from 
the corpus cavernosum 
and spongiosum in its 
course, and passes 
backwards between 
two layers of the liga- 
mentum suspensorium, 
and sihouek the tri- 
angular ligament be- 
neath the arch of the 
pubes, to terminate in 
the prostatic plexus. 

The lymphatics ter- 
minate in the upper 
Fic. 476.—Structure of the peripheral portion of the Send of inguinal 

corpus cavernosum penis. 1, 4@, a. Superficial net- glanc 8, while some of 


work. 6: Deep network. 2. Connection of the the deeper lymphatics 


veer we © a) with the canals of the deeper take the course of the 


urethra and end in the 
pelvic glands. The nerves are derived from the pudic nerve, sacral 
plexus, and hypogastric plexus. 


URETHRA. 


The urethra is the membranous canal extending from the neck 
of the bladder to the meatus urinarius. It is curved in its course, 
and composed of three layers, a mucous coat, submucous coat, and 
muscular coat. The mucous coat is thin and smooth ; it is con- 
tinuous internally with the mucous membrane of the bladder ; 
externally, with the investing membrane of the glans; and at 


certain points of its extent, with the lining membrane of the- 


numerous ducts which open into the urethra, namely, those of 


* 
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Cowper’s glands, prostate gland, vasa deferentia, and vesicule 
seminales. It is provided with a stratified squamous epithelium 
corresponding with that of the bladder, and has opening on to its 
surface numerous mucous recesses or crypts, and the ducts of the 
glands lying in the submucous tissue. The submucous coat is 
loose, and contains a convoluted vascular structure resembling erec- 
tile tissue ; it also contains numerous racemose mucous glands, which 


Fic. 477.—Longitudinal section of the bladder, prostate gland, and penis, showing 
the urethra. 1. Urachus. 2. Recto-vesical fold of peritoneum. 3. Opening of 
the right ureter. 4. A slight ridge, formed by the muscle of the ureter, and ex- 
tending from the termination of the ureter to the commencement of the urethra. 
This ridge forms the lateral boundary of the trigonum vesicw. 5. Commencement 
of the urethra; the elevation of mucous membrane immediately below the figure 
is the uvula vesiew. The constriction of the bladder at this point is the neck of 
the bladder. 6. Prostatic portion of the urethra. 7. Prostate gland; the differ- 
ence of thickness of the gland above and below the urethra is shown. 8. Isthmus, 
-or third lobe of the prostate, immediately beneath which the ejaculatory duct is 
seen passing. 9. Right vesicula seminalis; the vas deferens is seen to be cut 
short off, close to its junction with the ejaculatory duct. ro. Membranous portion 
of the urethra. 11x. Cowper's gland of the right side, with its duct. 12. Bulbous 
portion of the urethra; throughout the whole length of the urethra of the corpus 
spongiosum numerous lacune are seen. 13. Fossa navicularis. 14. Corpus caver- 
nosum, cut somewhat obliquely to the right side, near its lower part. 15. Right 
crus penis. 16. Near the upper part of the corpus cavernosum, the section has 
fallen a little to the left of the middle line; a portion of the septum pectiniforme 
is consequently seen. Tiis figure also indicates the thickness of the fibrous in- 
vestment of the corpus cavernosum, and its abrupt termination at the base of (17) 
the glans penis. 18, Lower segment of the glans. 19. Meatus urinarius. 20. 
Corpus spongiosum. 21. Bulb of the corpus spongiosum, 


open on the surface of the mucous membrane (glands of Littré). 
The glands are most abundant along the floor of the urethra, espe- 
cially in the bulbous portion, The muscular coat consists of 
unstriped muscular fibres, the outer layer of which is arranged 
circularly and is continuous with the circular muscular layer of 
the bladder ; the inner layer is longitudinal. 

_ The urethra is about eight inches in length, and divided into a 
prostatic, membranous, and spongy portion. 
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The prostatic portion, about one and a quarter inches in length, 
is situated in the prostate gland, about one-third nearer its upper 
than its lower surface, and extending from its base to its apex. It 
is the widest part of the urethral canal ; and measures about one-third 
of an inch at the neck of the bladder, and nearly half an inch in 
the middle of the poe ; it then narrows to about one quarter inch 
as it passes into the membranous portion. On its floor is a longitu- 
dinal ridge, the veru montanum, or caput gallinaginis ; and at 
Fic. 478.—The bul- 

bous, membran- 
ous, and prostatic 
urethra, with part 
of the bladder, laid 
open from above, 
x... Trigone,. as 
Opening of ureter. 
3. Uvula vesicee. 
4. Lateral lobe 
of prostate. 5. 
Opening of sinus 
pocularis. 6. Veru 
montanum. 7. 
Prostatic sinus 
and opeuing of 
prostatic ducts, 
8 Aperture of 
ejaculatory duct. 
9. Membranous 
part of urethra. 
to. Crus _ penis. 
1r.Cowper's gland, 
and commence- 
ment of its duct. 
12. Upper surface 
of bulb. 13. Com- 
mencement of 
bulbous portion 
of urethra. 14. 
Section of crus } 
penis. 15. En- 
trance of duct 
of Cowper's gland. 
iy \y 16. Spongy part of 
5 urethra, 


each side of the veru, a shallow fossa, the prostatic sinus, in which 
are seen the numerous openings (15 to 20) of the prostatic ducts. 

The veru montanum is most prominent in the centre ; and im- 
mediately in front of the prominent part is the opening of a small 
cecal sac, the sinus pocularis, or vesicula prostatica (wterus mas- 
culinus), This sac is the homologue of the uterus ; it is nearly half 
an inch in length, extends back beneath the third lobe of the pros- 
tate, and by its approach to the surface contributes to the prominence _ 
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of the veru montanum. Its walls, of a yellowish-white colour, are 
composed of areolar and elastic tissue, mingled towards its fundus 
with unstriped muscular fibre, and it is lined within by a laminated 
epithelium, the surface layer being formed of flattened cells. The 
ejaculatory ducts take their course forward in the walls of the 
sinus pocularis, and terminate close to its aperture by slit-like open- 
ings. The veru montanum contains erectile and muscular tissue, 
and it is believed that its distension may prevent the semen passing 
back into the bladder during emission. 

The membranous portion is the narrowest and most fixed part 
of the canal ; it measures about one-fifth of an inch in diameter, and 
is about three-quarters of an inch in length along its lower wall, 
and half an inch on its upper. It extends from the apex of the pros- 
tate gland to the bulb of the corpus spongiosum, and passes through 
the triangular ligament. Its coats are—the mucous membrane, elr- 
cular muscular coat, and compressor urethre muscle. The sub- 
mucous tissue is richly supplied with vessels, and much resembles 
erectile tissue. 

The spongy portion, about six inches in length, forms the rest 
of the extent of the canal, and is lodged in the corpus spongiosum 
from its commencement at the triangular ligament to the meatus 
urinarius. It is narrowest in the body, and dilated at each ex- 
tremity, posteriorly in the bulb, where it is named the bulbous 

‘ portion, and anteriorly in the glans penis, where it forms the fossa 
navicularis. The meatus urinarius is the most constricted part of 
the canal; so that a catheter, which will enter that opening, may 
be passed freely through the whole extent of a normal urethra. 
Opening into the bulbous portion are two small excretory ducts 
about an inch in length, which may be traced backwards, between 
the coats of the urethra and the bulb, to the under part of the mem- 
branous portion behind the triangular ligament, where they originate 
in two small, lobulated, and somewhat compressed glands, of about 
the size of peas, Cowper's glands. These glands are enclosed in 
a thin capsule, their glandular structure being held together by 
areolar tissue and smooth muscular fibre ; smooth muscular fibre 
is also found as a longitudinal layer, around their excretory ducts. 
They are situated immediately beneath the membranous portion 
of the urethra, and are enclosed by the lower segment of the 
compressor urethra muscle, so as to be subject to muscular com- 
pression. On the whole internal surface of the spongy portion of 
the urethra, and especially along its lower surface, are numerous 
small openings of lacune, and the apertures of mucous glands 
situated in the submucous areolar tissue (glunds of Littré). The 
openings of the lacunz are directed forwards, and are liable occa- 
sionally to intercept the point of a small catheter in its passage to 
the bladder. At about an inch and a half from the opening of the 
meatus, in the upper wall of the urethra, one of the lacune is 
generally found much larger than the rest, and is named the lacuna 


magna. 
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_ The urethral canal is closed, except during the passage of urine 
or semen, the closure resulting in the mucous membrane being 
thrown into longitudinal folds ; the lumen in this condition forms 
a transverse slit, but at the meatus the slit is vertical. 


TESTICLES. 


The testicles are two small glandular organs suspended from the 
abdomen by the spermatic cords, and enclosed in an external tegu- 
mentary covering, the scrotum, 

The SCROTUM is distinguished into two lateral halves or hemi- 
spheres by a raphé, which is continued anteriorly along the under 
surface of the penis, and posteriorly along the middle line of the 
perineum to the anus. Of these two lateral portions the left is 
somewhat longer than the right, and corresponds with the greater 
length of the spermatic cord on the left side. 

The scrotum is composed of two layers, integument, and a proper 
covering, the dartos: the integument is thin, devoid of fat, semi- 
transparent, possesses numerous large sebaceous and sudoriparous 
glands, is beset with hairs which issue obliquely from the skin, 
and have prominent roots, and has usually a dark colour from the 
presence of pigment in the epidermis. The tunica dartos is a thin 
reddish layer composed of unstriped muscular tissue ; it. forms the 


proper tunic of the scrotum, and sends inwards a septum, septwm ° 


scrott, which divides the cavity into two sacs. for the two tes- 
ticles. The dartos is continuous around the base of the serotum 
with the common superficial fascia of the abdomen and perineum, 


and in an attenuated form is prolonged upon the penis to the | 


prepuce. 


The SPERMATIC CORD is the medium of communication between 


the testicle and the interior of the abdomen ; and is composed of 
arteries, veins, lymphatics, nerves, the excretory duct of the testicle, 
and investing tunics. It commences at the internal abdominal ring, 
where the vessels of which it is composed converge, and passes 
obliquely along the spermatic canal; the cord then escapes at the 
external abdominal ring, and descends through the scrotum to the 
posterior border of the testicle. The left cord is somewhat longer 
than the right, and permits the left testicle to reach a lower level 
than its fellow. 

The arteries of the spermatic cord are—the spermatic artery from 
the aorta; the deferential artery, accompanying the vas deferens, 
from the superior vesical ; and the cremasteric, fais the epigastric 
artery. The spermatic veins form a plexus which constitutes the 
chief bulk of the cord ; they are provided with valves at short in- 
tervals, and the smaller veins have a peculiar tendril-like arrange- 
ment, which has obtained for them the name of pampiniform plexus 
(spermatic plecus). The lymphatics are of large size, and terminate 
in the lumbar glands. The nerves are the spermatic plexus of the 
sympathetic, which is derived from the aortic and renal plexus, the 


TESTICLES. 779 


genital branch of the genito-crural nerve, and the inguinal branch 
of the ilio-inguinal. 

The vas deferens, the excretory duct of the testicle, is situated 
along the posterior border of the cord, where it may be distin- 
guished by the hard and cordy sensation which it communicates 
to the fingers. It is about a line or a line and a half in thickness ; 
its parietes are thick and tough, and its canal from one-fourth to 
one-third the diameter of the entire duct. In structure it is com- 
posed of three coats—an external or fibrous coat, which is thin ; 
a middle or muscular coat, which is remarkable for its thickness, 
and consists of three layers of smooth muscular fibre, namely, ex- 
ternal longitudinal, middle circular, and internal longitudinal ; and 
an internal or mucous coat, the mucous membrane being pale in 
colour, disposed in longitudinal pleats, and coated with a columnar 
epithelium, composed of cells containing yellowish pigment granules. 
In the dilated portion, near its termination (ampulla), it presents a 
reticular appearance, like that of the vesicule seminales. 

The coverings of the spermatic cord are—the spermatic fascia, 
cremaster muscle, and fascia propria. The spermatic fascia is a 
prolongation of the intercolumnar fascia, derived from the borders 
of the external abdominal ring during the descent of the testicle in 
the feetus. The cremasteric covering, erythroid, is the thin mus- 
cular expansion formed by the spreading out of the fibres of the 

-eremaster, which is likewise carried down by the testicle during its 
descent. The fascia propria is a continuation of the infundibuliform 
process from the transversalis fascia, which immediately invests the 
vessels of the cord, and is also obtained during the descent of the 
testicle. 

The TESTICLE is a small oblong and rounded gland, about an inch 
and a half in length, somewhat compressed at the sides and behind, 
and suspended in the cavity of the scrotum by the spermatic cord. 

Its position in the scrotum is oblique, so that the upper extremity 
is directed upwards and forwards, and a little outwards ; the lower, 
downwards and backwards, and a little inwards ; the convex border 
looks forwards and downwards, and the flattened border to which 
the cord is attached, backwards and upwards. Lying against its 
outer and posterior border is a flattened body which follows the 
course of the testicle, and extends from its upper to its lower ex- 
tremity ; this body is named, from its relation to the testis, epi- 
didymis (emi, upon ; didupos, the testicle) ; it is divided into a central 
ani or body, an upper extremity, head or globus major, and a 
ower extremity, tail or globus minor. The globus major is situated 
against the upper end of the testicle, to which it is closely adherent ; 
the globus minor is placed at its lower end, is attached to the testicle 
by areolar tissue, and curves upwards, to become continuous with 
the vas deferens. 

The testicle is invested by three tunics—tunica vaginalis, tunica 
albuginea, and tunica vasculosa, and is connected to the inner surface 
of the dartos by a large quantity of extremely loose areolar tissue, 
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in which fat is never deposited, but which is very susceptible of 
serous infiltration. ‘ 

The tunica vaginalis is a pouch of serous membrane derived 
from the peritoneum in the descent of the testicle, and afterwards 
obliterated from the abdomen to within a short distance of the 
gland. It is a shut sac, investing the organ, visceral portion, and 
then reflected so as to form a bag around its circumference, parietal 
portion. On the outer side it forms a shallow pouch called digital . 
fossa, between the testicle and the body of the epididymis. The 
visceral portion, tunica vaginalis propria, covers the surface of the 
tunica albuginea, and surrounds the epididymis, connecting it to the 
testicle by means of a duplicature. The parietal portion, tunica 
vaginalis communis, is attached by its external surface, through the 
medium of a quantity of loose areolar tissue, to the inner surface of 


Fic. 479.—Transverse section of the testicle. 
1. Cavity of the tunica vaginalis ; the most 
external layer is the parietal layer; and 
that in contact with the organ, the visceral 
layer. 2. Tunica albuginea. 3, Medias- 
tinum testis giving off numerous fibrous 
cords in a radiated direction to the internal 
surface of the tunica albuginea. The cut 
extremities of the vessels below the figure 
belong to the rete testis; and those above 
to the arteries and veins of the organ. 
Tunica vasculosa, 5. One of the lobules, 
consisting of the convolutions of the tubuli 
seminiferi, and terminating by a single 
duct, the vas rectum. Corresponding lob- 
ules are seen between the other fibrous 
cords of the mediastinum. 6. Section of 
the epididymis. 


the dartos. Between the two layers is the smooth surface of the 
shut sac, moistened by its secretion. ; 

At the upper part of the testicle and in front of the globus major 
of the epididymis one or two small pedunculated bodies are commonly 
observed ; they are described as the hydatids of Morgagni, and are 
composed of connective tissue and blood-vessels with a covering of 
tunica vaginalis, The largest of these is regarded as the remains of 
a foetal structure called the duct of Miiller. 

The tunica albuginea is a thick areolo-fibrous membrane, of a 
bluish-white colour, and the proper tunic of the testicle. It is 
adherent externally to the tunica vaginalis propria, and, from the 
union of a serous with a fibrous membrane, is regarded as a fibro- 
serous membrane, like the dura mater and pericardium. After 
surrounding the testicle, the tunica albuginea is reflected from its 
vosterior border into the interior of the gland, and forms a project- 
ing longitudinal ridge, the mediastinum testis (corpus Highmori- 
anum), from which numerous fibrous cords (trabecule, septula) are 
given off, to be inserted into the inner surface of the tunic. The 
mediastinum contains the blood-vessels and ducts in their passage 
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into the substance of the organ. If a transverse section of the 
testicle be made, and the surface of the mediastinum examined, it 
will be observed that the blood-vessels of the substance of the organ 
are situated near the posterior border of the mediastinum, while the 
divided ducts of the rete testis occupy a place nearer the anterior 
margin. The whole internal surface of the tunica albuginea is 
covered by a plexus of minute blood-vessels, which also extends on 
to the septa desvyedl from the mediastinum ; this layer is sometimes 
described as the tunica vasculosa. 

The substance of the testicle consists of numerous conical flattened 
lobules, the bases being directed towards the surface of the organ, 
and the apices towards the mediastinum. Krause found between 
four and five hundred of these lobules in a single testicle. Each 
lobule is invested by a distinct sheath formed of two layers, one 
being derived from the tunica vasculosa, the other from the tunica 
albuginea. The lobule is 


composed of from one to a Re 


three minute tubuli, tubuli 
seminiferi,* exceedingly con- 
voluted, anastomosing fre- 

uently with each other near 
their extremities, terminating 
in loops or in free cecal ends, 
and of the same diameter, 45 
of an inch (Lauth), through- 
out. The tubuli seminiferi 
become less convoluted in the 
apices of the lobules, and ter- 
minate by forming between 
twenty and thirty small 
straight ducts of about twice 
the Bienator of the tubuli 
seminiferi, the vasa recta. 
The vasa recta enter the 
substance of the medias- 
tinum, and terminate in 
from seven to thirteen ducts, 


smaller in diameter than the vasa recta. 


tomy of the 
testicle. 1, 1, 
Tunica albu- 
ginea, 2, 2, Me- 
diastinum tes- 
tis. 3,3. Lobuli 
testis. 4, 4.Vasa 
recta. 5. Rete 
testis. 6. Vasa 
efferentia, of 
which six only 
are represented 
inthis diagram. 
7. Coni vascu- 
losi, constitut- 
ing the globus 
major epididy- 
mis. 8. Body 
of the epididy- 
mis. 9. Globus 
minor epididy- 
mis. 10. Vas 
deferens. 11. 
Vasculum aber- 
rans, 


These ducts pursue a 


waving course from below upwards through the fibrous tissue of 
the mediastinum ; they communicate freely with each other, and 
constitute the rete testis. At the upper extremity of the medias- 
tinum, the ducts of the rete testis terminate in from nine to thirty 
small ducts, the vasa efferentia,t which form by their convolu- 
tions a series of conical masses, the cont vasculosi; from the bases 


* Lauth estimates the whole number of tubuli seminiferi in each testicle at 840, 
and their average length at 2 feet 3 inches. According to this calculation, the entire 
length of the tubuli seminiferi would be 1890 feet. 

t Each vas efferens with its cone measures, according to Lauth, about 8 inches. 
The entire length of the tubes composing the epididymis, according to the same 
authority, is about 21 feet, 
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of these cones tubes of larger size proceed, which constitute, by 
their complex convolutions, the body of the epididymis. The tubes 
become gradually larger towards the lower end of the epididymis, and 
terminate in a single large and convoluted duct, the vas deferens. 

The walls of the seminal tubules are formed of a basement mem- 
brane, consisting of several layers of flattened epithelial cells. The 
tubes are occupied by cells, which are in some places situated at the 
circumference only, 
a small lumen or 
cavity being left in 
the centre ; but in 
theadult testicle they 
generally form a con- 
fused mass filling up 
the entire tube. In 
many cases there is a 
pretty definite layer 
of cubical or fiat- 
tened cells next the 
basement membrane, 
and these have been 
named the outer or 
lining cells, The cells 
placed internally to 
these are large and 
clear ; the appear- 
ance of their nuclei 
Fic. 481.—Section of the tubuli seminiferi of a rat. a. indicates that they 

Tubuli in which the spermatozoa are commencing Ve proliferating, and 

to form. 6. Spermatozoa more fully developed. ¢. they have accord- 

Spermatozoa fully developed. (E, A. Schiifer.) ingly been named the 
intermediate or proliferating cells. Within these, again, the cells 
are united to form an almost indistinguishable mass, in which the 
-heads of the spermatazoa are imbedded, the tails being free in the 
‘lumen of the tube (innermost or nutritive cells), 

Between the tubes the blood-vessels, lymphatics, and nerves 
ramify ; they are supported by a peculiar tissue containin a la 
quantity of nuclear and molecular elements, and in which there are 
lacunar spaces lined by a flattened epithelium, these spaces being 
the radicles of the lymphatics. 

The epididymis is formed by the convolutions of the excretory 
seminal ducts, externally to the testis, and previously to their 
termination in the vas deferens. The more numerous convolutions 
and the aggregation of the coni vasculosi at the upper end of the 
organ constitute the globus major ; the continuation of the convo- 
lutions downwards is the body ; and the smaller number of con- 
volutions of the single tube at the lower extremity, the globus 
minor. The tubuli are connected together by filamentous areolar 
tissue, and bands of fibrous tissue. 


TESTICLES. | 783 


A small convoluted duct, of variable length, is generally con- 
nected with the duct of the epididymis, just at the commencement 
of the vas deferens. This is the vasculum aberrans of Haller ; it 
is attached to the epididymis by the areolar tissue in which that 
body is enveloped. Sometimes it becomes dilated towards its 
extremity, but more frequently retains the same diameter through- 
out. 

The rete testis is lined by a single layer of squamous cells. The 
lining cells of the vasa efferentia and upper part of the epididymis 
are columnar or prismatic in form, and are ciliated ; in the lower 
part of the epididymis the cilia disappear. The walls of these canals 
are of considerable thickness, and contain unstriped muscular fibre 
arranged for the most part in a circular manner. 

In front of the spermatic cord, and in contact with the globus 
major of the epididymis, is a minute irregular structure, which, on 
‘microscopic examination, is found to be tubular. It is the remains 
of the Wolffian body, and is called the parepididymis or organ of 
Giraldés. 

The vas deferens may be traced upwards, from the globus minor 
of the epididymis along the posterior part of the spermatic cord, 
and along the spermatic canal to the internal abdominal ring. From 
‘the ring it is reflected inwards to the side of the fundus of the 
bladder, and descends along its posterior surface, crossing the 
ureter, to the inner border of the vesicula seminalis. In the latter 
situation it becomes somewhat larger in size and sacculated (forming 
an ampulla), and terminates at the base of the prostate gland, by 
uniting with the duct of the vesicula seminalis, and constituting the 
ejaculatory duct. The ejaculatory duct, which is thus formed 
by the junction of the duct of the vesicula seminalis with the vas 
deferens, passes forwards in the outer wall of the sinus pocularis, and 
terminates by a slit-like opening by the side of the aperture of the 
sinus. 

The TESTICLES IN THE EMBRYO are situated in the lumbar 
regions, immediately in front of and somewhat below the kidneys. 
They have, connected with them inferiorly, a peculiar structure, 
which assists in their descent, and is called the gubernaculum testis. 

The gubernaculum is a soft and conical cord, composed of areolar 
tissue, containing in its areole a gelatiniform fluid. In the abdomen 
it lies in front of the psoas muscle, and passes along the spermatic 
canal, which it serves to distend for the passage of the testis. It 
is attached by its superior and larger extremity to the lower end of 
the testis and epididymis, and by the inferior extremity to the 
bottom of the scrotum. The gubernaculum is surrounded by a thin 
layer of muscular fibres, the eremaster, which passes upwards upon 
this body to be attached to the testis. Inferiorly the muscular 
fibres divide into three processes, which are thus attached: the 
external and broadest is connected to Poupart’s ligament in the 
inguinal canal ; the middle forms a lengthened band, which escapes 
at the external abdominal ring, and descends to the bottom of the 
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scrotum, where it joins the dartos ; the internal passes in the direc- 
tion inwards, and has a firm attachment to the os pubis and sheath 
of the rectus muscle. Besides these a number of muscular fibres 
asi reflected from the internal oblique on the front of the guberna- 
culum. 


The descent of the testicle is gradual and progressive. Between 
the fifth and sixth month it has reached the lower part of the psoas 
muscle, and, during the seventh, makes its way through the spermatic 
canal, and descends into the scrotum. 

While situated in the lumbar region, the testicle and gubernaculum 
are placed behind the peritoneum by which they are invested upon 
their anterior surface and sides, forming a mesorchium. As they de- 


Fic. 482.— Diagram 
illustrating the 
descent of the tes- 
ticle. 1. Testicle. 
2. Epididymis. 3, 
3. Peritoneum, 4. 

ouch formed a- 
round the testicle 
by the peritone- 
um, the future 
eavity of the tuni- 
ca vaginalis. 5. 
Pubie portion of 
the cremaster at- 
tached to the lower 
part of the testicle. 


: cremaster attached 
to Poupart’s ligament. The mode of eversion of the cremaster is shown by these 


lines. 7. Gubernaculum attached to the bottom of the scrotum. 8, 8. Cavity of 
the scrotum, 


Fic. 483.—In this figure the testicle has completed its descent. The gubernaculum 
is shortened to its utmost, and the cremaster completely everted. The pouch of 
peritoneum above the testicle is compressed so as to form a tubular canal, z. A 
dotted line marks the point at which the tunica vaginalis will terminate supe- 
riorly ; and the figure 2 its cavity. 3. Peritoneal cavity. 


scend, the investing peritoneum is carried downwards with the tes- 
ticle into the scrotum, forming a pongenened pouch, which by its 
upper extremity opens into the cavity o 


tain structures from the different layers of the abdominal wall ; these 


have been enumerated in connection with the description of inguinal 


hernia (?. 296), the coverings being exactly the same as those of the 
oblique form of that affection. 


6. Portion of the ~ 


the peritoneum. The upper — 
part of this pouch, being compressed by the spermatic canal, is” 
gradually obliterated, the obliteration extending downwards along 
the spermatic cord nearly to the testicle. That portion of the 
peritoneum immediately surrounding the testicle is, by the above 
process, cut off from its continuity with the peritoneum, and is 
termed the tunica vaginalis. In its descent the testicle receives cer- _ 
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FEMALE PELVIS. 


The peculiarities in form of the female pelvis have already been 
examined with the anatomy of the bones (p. 160). Its lining boun- 
daries are the same as those of the male. The contents are the 
bladder, vagina, uterus with its appendages, and rectum. Some por- 
tion of the small intestine also occupies the upper part of its cavity. 

The bladder is in relation with the pubes in front, with the 


Fic. 484.—Side view 
of the viscera of the 
female pelvis. 1. 
Symphysis pubis. 
2. Abdominal pari- 
etes. 3. Collection 
of fat, forming the 
mons Veneris. 4. 
Urinary bladder. 
5. Entrance of left 
ureter. 6. Urethra. 
7- Meatus_ urina- 
a 8. Clitoris, , / 
with its prepuce 9: fi / g 
divided through a if J — y Nyy 
the middle. 9, Left AW, 
nympha. 1o. Left 
labium majus. rr. 
Meatus of the 
vagina, narrowed 
by the contraction 
ofits sphincter. 12, 
22. Canal of the 
vagina, on which 
the transverse g Ze 4 
rugee are apparent. ZZ - Fifi tetdtboes atte, 
13. Vesico-vaginal ty | iHiinidtintintil 
wall. 14. Recto- Z yy Hi) H 
vaginal wall. 15. YY YI 


Perineal body. 
16. Os uteri. 17. Cervix. 18. Fundus uteri. The cavity of the uterus is seen along 


_ the centre of the organ. 19. Rectum, showing the disposition of its mucous mem- 
brane. 20. Anus. 21. Upper part of rectum, invested by peritoneum. 23. Utero- 

- vesical fold of peritoneum. The recto-vaginal fold is seen between the rectum and 

. posterior wall of the vagina. 24. Reflection of peritoneum, from the apex of the 
bladder upon the urachus to the internal surface of the abdominal parietes. 25. 
Last lumbar vertebra. 26. Sacrum. 27. Coccyx. This view is diagrammatic, the 
vagina being shown dilated ; in the normal state the walls are in loose contact, 
excepting at the upper part, where the canal has the os uteri projecting into it. 


uterus behind, from which it is usually separated by a convolution 
of small intestine, and with the neck of the uterus and vagina be- 
neath. The form of the female bladder corresponds with that of 
the pelvis, being broad from side to side, and often bulging more 
on one side than on the other. This is particularly evident after par- 
turition. The coats of the bladder are the same as those of the male. 

The urethra, about an inch and a half in length, is lodged in the 
upper and anterior wall of the vagina, in its course downwards and 
forwards, beneath the arch of the pubes, to the meatus urinarius. 
Skene has discovered in each lateral urethral wall a minute tubule 


about 2 to 3 of an inch in length, passing beneath the mucous mem- 
‘brane in the muscular wall of the urethra; these canals have been 


el 
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named in honour of their discoverer Skene’s tubules. The urethra is 
composed of three coats, mucous, submucous, and muscular; the 
mucous coat is vascular, and disposed in longitudinal folds, and is 
continuous internally with the mucous membrane of the bladder and 
externally with that of the vulva, It is provided with a squamous 
epithelium, having a deep stratum of elongated cells, like the mucous 
membrane of the ladder, and near its extremity has, opening on its 
surface, the ducts of numerous racemose mucous glands, the glands of 
Littré. The submucous coat is loose, and provided with a con- 
siderable plexus of veins, and in its areolar tissue are situated the 
racemose mucous glands, which open into the urethra near its ter- 
mination. The muscular coat consists of two layers, which are con- 
tinuous with the muscular structure of the bladder, the internal layer 
being longitudinal, and mingled with areolar and elastic tissue ; the 
external circular, and continuous with the middle layer of the mus- 
cular coat. The female urethra is remarkable for its distensibility, 
which is only restricted at the meatus by a ring of dense areolar 
tissue ; hence, in distending the urethra for surgical purposes, it is 
often necessary to divide the margin of the meatus with the knife, 


VAGINA. 


The vagina is a membranous canal, leading from the vulva to the _ 


uterus, and corresponding in direction with the axis of the outlet 
of the pelvis. It 1s constricted at its commencement, but near the 
uterus becomes dilated, and is closed by the contact of the anterior 
with the posterior wall, so as to appear in sections as a mere longi- 
tudinal or transverse slit. Its length is variable ; but it is always 
longer on the posterior than on the anterior wall, the former bei 
usually about five or six inches in length, the latter about four. It 
is attached to the cervix of the uterus, which latter projects into 
the upper extremity of the canal. Its upper fourth is covered pos- 
teriorly by the peritoneum, while anteriorly the peritoneum is. ve- 
flected from the cervix uteri without reaching so low as the vagina ; 
it is firmly connected to the bladder in front, and loosely to the 
rectum behind ; at the sides it receives the attachment of the posterior 
layer of the broad ligaments above, and that of the pelvic fascia and 
levatores ani below. Itscloseconnection with the addat occasions the 
prolapsus of that organ in cases of prolapsus uteri, while its looser con- 
nection with the rectum preserves the latter from a similar accident. 
Structure.—The vagina, about one line in thickness, is composed 
of three coats: external, fibrous; middle, muscular ; and internal, 
mucous. The external or fibrous coat is thin and white, and 
consists of condensed areolar tissue, with an admixture of elastic 
fibres, It is firm around the upper part of the tube, and lax in- 


feriorly, and contains in its tissue, especially below, an abundant _ 


venous plexus. By its inner surface it is blended with the muscular 
coat without any distinct separation. The middle or muscular coat 


is composed of smooth muscular fibre, arranged in longitudinal and 


— 


VAGINA AND UTERUS. 


787 


circular bundles, and intermingled with areolar tissue and a con- 


siderable plexus of veins, 


a pale red colour, 
and disposed in nu- 
merous pleatsor folds, 
columne rugarum ; 
which diverge trans- 
versely from a middle 
line, orraphé, situated 
on the anterior and 
posterior wall of the 


vagina ; the ruge 
are most strongly 


developed on the an- 
terior wall, and near 
the entrance of the 
vagina, and are 
termed columns of 
the vagina. In inti- 


mate structure the 
mucous membrane 
consists of areolar 


and elastic tissue, to 
which its firmness 
and elasticity are 
due, and presents 
numerous conical 
papilla embedded 
In a squamous epi- 
thelium. The epi- 
thelium is thick and 
laminated, resem- 
bling that of the 
cesophagus, its upper 
scales measuring 
about y9g9 Of an inch 
in diameter ; itis con- 
tinuous externally 


The internal or mucous coat is of 


Fic. 485.—Vertical mesial section ofa nulliparous female, 


showing the normal position and relations of the 
pelvic organs. 1. Pubic symphysis. 2. Peritoneum. 
3. Outer layer of bladder wall. 4. Inner layer. 5. 
Retro-pubic fat. 6. Clitoris. 7. Vena dorsalis clitoridis, 
8. Transversus perinei muscle, 9. Circular muscular 
fibres of urethra, 1o. Labium major. 11. Urethral 
orifice. 12. Nympha. 13. Longitudinal muscular fibres 
of urethra. 14. Deep circular fibres. 15. Orifice of 
vagina. 16. Perineal body. 17. External sphincter ani. 
18. Internal sphincter. 19. Anus. 20. Recto-vaginal 
fold of peritoneum. 21. Posterior part of internal 
sphincter ani. 22. External sphincter. 23. Vagina. 
24. Anterior lip of os uteri. 25. Posterior lip of os. 26. 
Levator ani. 27. Sacrum, 28. Rectum. 29. Uterus. 


with the epithelium of the vulva, and terminates internally at about 


the middle of the cervix uteri. 


Opening on to the surface of the 


mucous membrane are numerous mucous follicles and glands ; they 
are especially plentiful in the upper smooth portion of the vagina 
and around the cervix uteri. 


UTERUS. 


The uterus or womb is a flattened organ of a pyriform shape, 
having the base directed upwards and forwards, and the apex down- 
wards and backwards, in the line of the axis of the inlet of the 
pelvis, and forming a considerable angle with the course of the 
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vagina. Its position, however, varies very greatly with the varying 
conditions of the bladder and rectum’; when the bladder is empty 
the body of the uterus may be horizontal. It is convex on its 
posterior surface, and somewhat flattened in front; in the un- 
impregnated state it is about three inches in length, two in breadth 
across its broadest part, and one in thickness ; and is divisible into 
fundus, body, cervix, and os uteri. At the period of puberty the 
uterus weighs about one ounce and a half; after parturition from 
two to three ounces; and at the ninth month of utero-gestation 
from two to four pounds. 

The fundus and body are enclosed in a duplicature of perito- 
neum, which is connected with the sides of the pelvis, and forms a 
transverse septum between the bladder and 
rectum. The folds formed by this dupli- 
cature of peritoneum at each side of the 
organ are the broad ligaments. The 
cervix is the lowest portion of the uterus ; 
it is distinguished bison the body by a 
well-marked constriction ; around its cir- 
cumference is attached the upper end of 


opening which is nearly round in the 
virgin, and transverse after parturition, 
the os uteri (os tince), bounded before 
and behind by two labia; the posterior 
labium being somewhat longer than the 
anterior, and somewhat less thick. The 
opening of the os uteri is of considerable 
size, and is named the og uteri externum ; 
the canal then becomes narrowed, and at 


into a smaller opening, the os internum. 
Beyond this point the canal of the cervix 


of the uterus, the inferior angle corre- 


two superior angles, which are funnel- 


; and A 
enor mart of vagina. a. Mencement of the Fallopian tubes. 


Anterior wall of vagina. p. §Structure.—The uterus is composed of 
Posterior wall, 


the vagina, and at its extremity is an — 


the upper end of the cervix is constricted — 


expands into the shallow triangular cavity 
sponding with the os internum, and the — 
shaped and represent the original bicornute — 


Fic. 486.--Median vertical see- condition of the organ, with the com-_ 


three tunics : of an external or serous coat, — 


derived from the peritoneum, which constitutes the duplicatures at 


each side of the organ called the broad ligaments ; of a middle or 
muscular coat, and of an internal or mucous membrane, which lines’ 


its interior, and is continuous on the one hand with the mucous 
lining of the Fallopian tubes, and on the other with that of the 
vagina. 


The peritoneum forms only a partial covering to the front of the 
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uterus, extending from the fundus to about the lower third, where 
it is reflected on to the bladder, forming the recto-vesical fold. On 
the posterior aspect it not only covers the whole surface of the 
uterus, but passes on to the posterior vaginal wall for rather more 
than an inch, and from thence is continued to the rectum, forming 
the recto-vaginal pouch or space of Douglas. 

In the unimpregnated state the muscular coat is exceedingly 
dense in texture, offers resistance to section with the scalpel, and 
appears to be composed of whitish fibres inextricably interlaced and 
mingled with blood-vessels. In the impregnated uterus the fibres 
are of large size, distinct, and separable into three layers : external, 
which are longitudinal and transverse, the former constituting a 
thin plane on the anterior and posterior surface and fundus of the 
organ, the latter being prolonged outwards on the Fallopian tubes, 
and into the round and ovarian ligaments ; middle, a thick layer 


ee 
a“ 
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— 
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Fic. 487.—Uterus with its appendages viewed from the front. 1. Body of the uterus, 
2. Fundus. 3. Cervix. 4. Os uteri. 5. Vagina; the figure is placed on the 
posterior raphé or columna, from which the transverse ruge are seen passing off at 
each side. 6, 6. Broad ligament of the uterus. 7. Convexity of the broad ligament 
formed by the ovary. 8, 8. Round ligaments of the uterus. 9, 9. Fallopian tubes, 
10, to. Fimbriated extremities of the Fallopian tubes ; on the left side the mouth 
of the tube is turned forwards in order to show its ostium abdominale. 11. Ovary. 
12. Utero-ovarian ligament. 13. Tubo-ovarian ligament, on which some small 
fimbrie are continned for a short distance. 14. Peritoneum of anterior surface of 
uterus. This membrane is removed at the left side, but on the right is continuous 
with the anterior layer of the broad ligament. : 


consisting of flat bundles of transverse, longitudinal, and oblique 
fibres, complexly interlaced, and traversed by a plexus of large 
veins, which give this portion of the substance of the uterus a 
spongy appearance; and an internal layer of longitudinal fibres, 
which is thin and slender, and is disposed chiefly on the back of 
the fundus. The muscular tissue of the uterus is of the unstriped 
variety, and consists of long, nucleated, fibre cells, mixed with a con- 
siderable quantity of areolar tissue in which are many nucleated cells. 
The mucous membrane, of a whitish or pale red colour, is closely 
connected, or more correctly, is blended with the muscular coat ; it 
is characterised by possessing a very thick layer of muscularis 
mucose, a ciliated epithelium, and a number of tubular glands, 
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The muscularis mucose forms the greater part of the thickness of 
the uterine wall; the fibres form concentric rings in the fundus, 
round the openings of the Fallopian tubes,.and in the cervix form 
the sphincters of the external and internal os uteri. In the cervix 
uteri the mucous membrane is somewhat thicker than in the fundus, 
and on the anterior and posterior surface of its canal is disposed in 
folds, plice palmate, which have received the name of arbor vite 
uterina. In the lower part of the cervix, moreover, are found fili- 
form papillee, invested by a ciliated epithelium. 

The mucous glands of the uterus, or uterine glands, are minute 
follicles corresponding in length with the thickness of the mucous 
membrane, very numerous, sometimes simple, sometimes bifid, and 
sometimes spirally twisted. Their structure resembles other mucous 
glands, namely, a basement membrane, an epithelium of prismatic 
cells, with their broad bases and nuclei towards the basement mem- 
brane, and their narrow ends towards the lumen of the gland. The 
cells near the mouth of the follicle are surmounted by cilia, the 
deeper ones being devoid of them. The glands become much en- 
larged during pregnancy. In the cervix uteri, between the plice 
palmate, are found other mucous follicles which secrete the peculiar 
transparent mucus of that region. It is these follicles in an imper- 
forate state which constitute the small transparent vesicles termed 
ovula Nabothi, seen in the canal of the cervix around the os uteri, 
and sometimes in its cavity. 

Vessels and Nerves.—The arteries of the uterus are—the uterine 
from the internal iliac, and the ovarian from the aorta ; they ramify 
through the muscular and mucous coat, forming a plexus of larger 
vessels in the deep portion of the latter, and of smaller vessels in its 
superficial portion ; from the smaller vessels are given off the capil- 
laries, sich constitute a fine plexus around the glands and a coarse 
plexus at the surface, the blood from the latter passing into the veins. 
The veins take the course of the arteries, and terminate in the venous 
plexus situated on each side of the body of the uterus. In. the im- 
pregnated womb, the veins are so much dilated as to deserve the 
name of sinuses, they are thin in structure, and devoid of valves, 
and their great number in the muscular coat gives a spongy appear- 
ance to the walls of the pregnant uterus. The lymphatics are 
numerous, the deep commencing in the mucous membrane, the 
superficial taking their course in the subserous tissue ; they follow 
the direction of the blood-vessels, and terminate in the pelvic and 
lumbar glands. 

The nerves of the uterus are derived from the hypogastric and 
spermatic plexuses, and from the sacral plexus. They form a ver 
siticnate fone in the midst of which numerous ganglia are found. 
Of these latter the chief are—one, called the hypogastric or cervical 
ganglion, which is situated at the side of the cervix just behind the 
ureter ; another, spermatic ganglion, which supplies the fundus uteri ; 
and a number of smaller ones, called posterior and anterior subperi- 
toneal, vesical, and vaginal ganglia, 
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The nerves of the uterus all increase in size during pregnancy, 
and again decrease after parturition. 


Appendages of the Uterus. 


The appendages of the uterus are enclosed by the lateral duplica- 


tures of peritoneum called the broad ligaments. 


Fallopian tubes and ovaries. 


They are the 


The FALLOPIAN TUBES, or oviducts, are situated in the upper 
border of the broad ligaments, and are connected with the superior 


angles of the uterus. They are 
somewhat trumpet-shaped, being 
smaller at the uterine than at the 
free extremity. The narrow inner 
extremity has been named by 
Henle the isthmus, and the wider 
outer half the ampulla. Each tube 
is about four inches in length, and 
more or less flexuous in its course. 
The canal of the Fallopian tube 
is exceedingly minute; its inner 
extremity opens by means of the 


ostium uterinum into the upper . 


angle of the cavity of the uterus, 
and the opposite end into the 
cavity of the peritoneum. The 
free or expanded extremity of the 
Fallopian tube presents a double 
and sometimes a triple series of 
small processes or fringes which 
surround the margin of the trum- 
pet or funnel-shaped opening, the 
ostium abdominale. ‘This fringe- 
like appendage to the end of the 
tube has gained for it the appella- 
tion of the fimbriated extremity 
(morsus diabolt). A short liga- 
mentous cord proceeds from the 
fimbriated extremity to be attached 
to the distal end of the ovary. 
Structure.—The Fallopian tube 
is composed of three tunics—an 
external and serous investment 
derived from the peritoneum ; a 
middle or muscular coat, consist- 


Fia. 488.—-Transverse section of Fallopian 
tube of a nulliparous female, showing 
three tubes separated by intertubular 
tissue. 1. Serous outer coat. 2. Inter- 
stitial connective tissue. 3. Muscular 
coat, consisting chiefly of circular fibres. 
4. Mucous membrane thrown into ir- 
regular folds. 5, 5. Lumen of tubes, 
At 6 the mucous membrane has been 
stripped off in making the section.— 
From a preparation by Dr. Milroy of 
Kilwinning. 


ing of circular (internal) and longitudinal (external) fibres, continuous 
with those of the uterus ; and an internal or lining mucous mem- 
brane, which is continuous on the one hand with the mucous mem- 
brane of the uterus, and at the opposite extremity with the peritoneum. 
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The fibres of smooth muscle are mingled, as in the uterus, with imma- 
ture nucleated areolar tissue. The mucous membrane is thin, pale, 
and soft, without villi or glands, and disposed in longitudinal pleats. 
It is invested by an epithelium consisting of a single layer of conical 
or filiform ciliated cells, the direction of the vibrations of the cilia 
being towards the cavity of the uterus. The inner surface of the 
fimbria is covered with ciliated epithelium, and this is continued for 
a short distance on to the outer surface, but soon passes into the 
squamous form, similar in character to the cells covering the peri- 
toneum. In some instances there are two or more canals, as shown 
in Fig. 488; as they are surrounded by a common investment, it is 
not probable that this appearance is produced by great convolution 
of the tube, and the consequent appearance of several parts of the | 
tube in the same section. 

If the broad ligament of the uterus be held up to the light, a few 
seattered tubules will be seen between the ovary and Fallopian tube. 
These constitute the par ovarium or organ of Rosenmiuller. They 
are lined with epithelium, and are closed at their ovarian extremity, 
but communicate at the other end with an imperfect duct, which in 
the sow and some other animals forms the duct of Gaertner. The 
par ovarium is developed along with the Wolffian body, and seems 
to be the representative in the female of the coni vasculosi of the 
testicle of the male. ; 

The OVARIES (testis muliebres) ave two oblong, flattened, and 
oval bodies, of a whitish colour and uneven surface, dependent from 
the posterior layer of peritoneum of the broad ligaments. They are 
connected to the upper angles of the uterus at each side by means of 
a rounded cord, con- 
sisting of fibrous tissue, 
and a few muscular 
fibres derived from the 
uterus, the ligament 
of the ovary. By the 
oppositeextremity they 
are connected by an- 
other and a_ shorter 
ligament to the fim- 
briated aperture of the 
Fallopian tube, tubo- 
ovarian ligament. 

Structure,— The 
ovary is composed of a 
spongy fibrous stroma 


Fic. 489.—The ovary. a, a, Stroma. 3b, b, b. Small of a greyish-red colour, 
Graafian vesicles. c. A mature vesicle. d, A fresh containing a number of 
corpus luteum, with thick lining *, ¢. An old corpus small cells traversed 


gaya: ., a+ Nelne by blood - vessels, and 
is covered by a serous membrane which in the early history of 
.the organ was evidently a continuation of the peritoneum, The 


~The 
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cells of this outer membrane differ from those of the peritoneum 
in being columnar or prismatic, and in their giving to the surface 


a dull appearance instead 
of the smooth glistening 
character usually distin- 
guishing serous mem- 
branes; the cells have 
received the name of germ 
epithelium because they 
originate the ova.  Be- 
neath this membrane is 
a layer of condensed 
stroma, having a white 
appearance, and called 
from its supposed resem- 
blance to one of the coats 
of the testicle the tunica 
albuginea. The deep part 
of the stroma is formed 
of fibrous tissue containing 
a large number of nuclei 
and some elastic tissue ; 
the fibres radiate from the 
attached border or hilus 
towards the circumference 
in small bundles. Under- 
neath the capsule, the 
tissue of the organ is 
crowded with closely set 
vesicles, forming an early 
condition of the char- 
acteristic structures of the 
ovary, the Graafian vesi- 
cles ; deeper in, the vesicles 
are less numerous but 
much larger. 

‘The ovisac or Graafian 
vesicle isa vesicle consist- 
ing of an external mem- 
brane and fluid contents. 
membrane is com- 
posed of an outer coat 
formed by the condensa- 
tion of the stroma, and 
sometimes named the 


‘tunica fibrosa, a base- 


ment membrane and an 


a. Germ epithelium. 


Fic. 490.—Section of ovary. 
b. Ovarian tube, or string of ovigerms. - ¢, ¢, ¢. 
Barly vesicles. d. Amore mature vesicle. e. Ovum 
and discus proligerus. j. A second ovum in the 
same vesicle. g. Tunica fibrosa of vesicle. kh. 
Inner coat of the vesicle. i. Epithelial lining 
(tunica granulosa). /. Blood-vessel, cut across. 
jm. Section of tubes of par ovarium, y. Involuted 
portion of germ epithelium of surface. 


internal lining or epithelium. The epithelium consists of round 
or polygonal cells with large nuclei, and a greater or less number 
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of fatty granules; the cells quickly lose their definition after 
death, and then the epithelium assumes the appearance which 
has gained for it the name of membrana granulosa, namely, a 
aid layer with numerous nuclei. The membrana granulosa 
orms a uniform lining to the ovisac, excepting on the side nearest 
the surface of the ovary, where the cells are accumulated into a 
small eminence, termed discus proligerus or germinal eminence. 
This germinal eminence contains a minute globular nucleated 
vesicle, the ovum. The fluid contents of the ovisac, liquor folliculi, 
are a clear yellowish fluid, and a few free albuminous cells detached 
from the membrana granulosa. ‘lhe Graafian vesicles are very 
small in the outer part of the ovary, but are there so numerous 
as to give a granular character distinct from that of the rest of the 
organ; hence it is defined as the cortical portion. In the deeper 
portions they are less numerous but larger and more mature, and 
as they increase in size they displace the cells of the cortical portion 
in order to reach the surface of the organ. 

Ovum.—The ovum, measuring in its mature state about ;}, of 
an inch in diameter, is a globular vesicle consisting of a cell mem- 
brane, the vitelline membrane, a yelk or vitellus, and a vesicular 
nucleated nucleus, the vesicular nucleus being the germinal vesicle, 
and the nucleolus the germinal spot. The cell membrane is clear 
and transparent, and has received the name of zona pellucida; 
with high magnifying powers, it is, however, possible to make out 
fine striz passing radially through the membrane, and it is for this 
reason named the zona striata or striate membrane. The yelk, 
yellowish and viscid, consists of protoplasm filled with granules 
and‘ nuclei, and traversed by an extremely fine reticulum. The 
germinal vesicle measures about 54,5 inch, and consists of a nuclear 
network supporting nucleoplasm. 

As the ovisac attains maturity, it approaches nearer and nearer 
the capsule of the ovary, and pressing against the capsule. renders 
it so thin that moderate pressure, such as that made by the fibriated 
extremity of the Fallopian tube, causes the protrusion and rupture 
both of the ovisac and the capsule of the ovary. By this rupture 
the ovum is expelled, carrying with it the germinal eminence and 
part of the membrana granulosa, which in its new relation is termed 
the germinal disc, discus proligerus. The ovisac, now emptied of 
its contents, is quickly filled with a sanguineous fluid, resulting 
from the tearing of its vessels, the internal portion of the tunica 
fibrosa becomes thickened and plicated, and converted into a yellow 
vascular tissue, while the external layer of the tunic retains its 
character of a white fibrous membrane. This is the corpus luteum, 
a yellowish mass with fast-diminishing cavity, plicated structure, 
vascular, and enclosed in a thin fibrous layer. It retains these 
characters up to the second or third month of pregnancy, and then — 
slowly diminishes in size, being gradually lost some months after 
parturition is complete, or reduced to a small whitish or dark 
coloured mass. The corpora lutea, which are independent of preg- 
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nancy, false corpora lutea, disappear in the course of one or two 
months, and leave behind them a scarcely perceptible trace of their 
existence. 

Formation of Ova.—The ova are formed from the germ epithe- 
lium on the surface of the ovary, the cells becoming enlarged and 
penetrating into the substance of the ovum as shown at y, Fig. 490. 
After passing downwards for a short distance they lose their surface 
connection, and become enveloped by layers of condensed stroma 
constituting the walls of the Graafian vesicles ; the germ cell thus 
comes to form the ovum, its nucleus the germinal vesicle, and 
a nucleolus which soon appears in the centre of the nucleus the 
germinal spot. The cells of the membrana granulosa are the pro- 
duct of the nuclei of the fibro-nuclear tissue forming the stroma. 

Vessels and Nerves.—The «arteries of the ovaries are branches 
of the uterine and ovarian. The arteries enter the ovary along its 
inferior border by numerous minute trunks, which pass in a serpen- 
tine course through its stroma, to be distributed chiefly to the walls 
of the ovisacs, forming an exterior coarse and interior fine capillary 
plexus. The veins constitute an ovarian plexus, which terminates 
in the uterine plexus. The lymphatics, few in number, terminate 
in the pelvic and lumbar glands. The nerves are derived from the 
spermatic plexus, and take the course of the arteries. 

The ROUND LIGAMENTS are two musculo-fibrous cords between 
four and five inches long, situated within the layers of the broad 
ligaments, and extending from the upper angles of the uterus and 
along the inguinal canals to the mons Veneris, in which they are lost. 
They are composed of smooth muscular fibre and areolar tissue, 
but towards the internal abdominal rings, have also numerous 
fascieuli of striated muscular fibres. The round ligaments are 
accompanied by a small artery, by several filaments of the spermatic 
plexus of nerves, by a plexus of veins, and by a process of the 
peritoneum which represents the serous membrane investing the 
spermatic cord in the male. In the young subject, this process 
extends for a short distance along the spermatic canal, and is deno- 
minated the canal of Nuck : it is sometimes pervious in the adult. 
The round ligaments serve to retain the uterus in position in the 
pelvis, and, during utero-gestation, to draw the anterior surface of 
the organ against the abdominal parietes. 


EXTERNAL ORGANS OF GENERATION. 


The female organs of generation are divisible into internal and 
external ; the internal are contained within the pelvis, and have 
been already described ; they are—the vagina, uterus, ovaries, and 
Fallopian tubes. The external organs are the mons Veneris, labia 
majora, labia minora, clitoris, meatus urinarius, and opening of the 
vagina. 

The mons Veneris is the eminence of integument, situated on 
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the front of the pubes. Its areolar tissue is loaded with adipose 
substance, and the surface covered with hairs. 

The labia majora are two large longitudinal folds of integument 
containing areolar tissue, fat, and a tissue resembling the dartos. 
They enclose an elliptical fissure, the common urino-sexual opening 
or vulva. The vulva receives the inferior opening of the urethra 
and vagina, and is bounded anteriorly by the anterior commassure, 
and posteriorly by the posterior commissure. — Stretching across the 
posterior commissure is a small transverse fold, the frenulum 
Larne or fourchette, which is ruptured during parturition ; and 
immediately within this fold a small cavity, the fossa navicularis. 
The external surface of the labia is covered with hairs; the inner 
surface is smooth, and lined by mucous membrane, which contains a 
number of large sebaceous glands, and is covered by a thin cuticular 
epithelium. The mass of tissue intervening between the posterior 
commissure and anus is known as the perineal body ; superficially 
it is covered by skin, and is generally spoken of by the accoucheur as 
“the perineum.” In median sections of the pelvic viscera it is seen 
to be of triangular form (Fig. 485) with its base directed outwards 
and its apex inwards and backwards ; it is formed of the interwoven 
fibres of the sphincter ani and 
sphincter vagine, with a large 
quantity of ‘fat, and fibrous 
tissue and elastic tissue. 

The labia minora, or nym- 
phe, are two smaller folds, 
situated within the labia majora. 
Superiorly they are divided into 
two processes, which surround 
the glans clitoridis, the superior 
fold forming the preputium 
clitoridis, the inferior its frenu- 
lum. Inferiorly, they diminish 
gradually in size, and are lost on 
the sides of the opening of the 
vagina. The nymphe consist of 
mucous membrane, covered by a 
as giht Aithdlnay diegien ‘ul gadis thin cuticular epithelium, They 

of the female. 1. Preputiumclitoridis, 2te provided with a number of 
2. Clitoris, 3. Frenulum clitoridis. 4. sebaceous glands, and contain, 


Labium minor (Nympha). 5. Meatus j inj ior 
urinarius. 6.Opening of Duvernay’s gland. in their Mashed plexus of 


7. Hymen. 8. Fourchette. 9. Posterior blood-vessels, : 

commissure, ro. Orifice of vagina. rr. The clitoris is a small elon- 

Skene’s tubule opening into meatus. gated organ situated in front of 
the pubes, and supported by a suspensory ligament. It is formed by 
a small body, analogous to the corpus cavernosum penis, and, like it, 
arises from the ramus of the os pubis and ischium at each side by 
two crura, At the extremity of the clitoris is a small accumulation 
of erectile tissue which is highly sensitive, and is termed the glans, 
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The corpus cavernosum clitoridis, like that of the penis, is composed 
of erectile tissue enclosed in a dense layer of fibrous membrane, and 
is susceptible of erection. Like the penis, also, it is provided with 
two small muscles, the erectores clitoridis. 

At about an inch behind the clitoris, is the entrance of the 
vagina, an elliptical opening, marked by a prominent margin. The 
entrance to the vagina is closed in the virgin by a duplicature of 
mucous membrane of a semilunar form, which is stretched across 
the opening ; this is the hymen. Sometimes the membrane forms 
a complete septum, and gives rise to inconvenience by preventing 
the escape of the menstrual effusion. It is then called an imper- 
forate hymen. The hymen must not be considered a necessary 
accompaniment of virginity, for its existence is uncertain. When 
present, it assumes a variety of appearances ; it may be a mem- 
branous fringe, with round opening in the centre ; or a semilunar 
fold, leaving an opening in front ; or a transverse septum, having 
an opening both in front and behind ; or a vertical band with an 
opening at each side. 

The rupture of the hymen, or its rudimentary existence, gives rise 
to the appearance of a fringe of papillz around the opening of the 
vagina ; these are called caruncule myrtiformes. 

The triangular smooth surface between the clitoris and the en- 
trance of the vagina, which is bounded at each side by the upper 
portions of the nymphe, is the vestibule. 

At the posterior part of the vestibule and near the margin of the 
vagina is the opening of the urethra, the meatus urinarius ; and 
around the meatus an elevation of the mucous membrane formed 
by the aggregation of numerous mucous glands. This prominence 
serves as a guide to finding the meatus in the operation of in- 
troducing the female catheter. Beneath the vestibule at each 
side, and extending from the clitoris to the side of the vagina, 
are two oblong or pyriform bodies, consisting of erectile tissue 
enclosed in a thin layer of fibrous membrane. These bodies 
are narrow above, broad and rounded below, and are termed by 
Kobelt, who considers them analogous to the bulb of the male 
urethra, the bulbi vestibuli. Behind these bodies and lying against 
the outer wall of the vagina are two small glands, analogous to 
Cowper’s glands in the male subject ; they are the glands of Bar- 
tholin or Duvernay. Each gland opens by means of a long excre- 
tory duct on the inner side of the Ste pee | nympha. In front 
of the masses of erectile tissue forming the bulb of the vestibule is a 
smaller plexus of vessels continuous with those of that body behind 
and with the erectile tissue of the glans clitoridis in front ; it has 
been named by Kobelt the pars intermedia, and is supposed to cor- 
respond with that part of the corpus spongiosum penis lying in front 
of the bulb of the urethra in the male. 

The mucous membrane of the external organs, about a quarter 
of a line in thickness, is composed of areolar and elastic tissue, 
without fat, and rich in capillary vessels. It is furnished with 
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numerous papilla, which are large on the labia minora, smaller on 
the clitoris, and is invested by a squamous epithelium. On the 
internal surface of the labia majora, on the labia minora, and 
occasionally around the meatus urinarius and entrance of the vagina, 
there exist sebaceous glands; while on the vestibule, around the 
meatus urinarius and around the entrance of the vagina, there is an 
abundance of racemose mucous glands, opening on the surface of 
the membrane by shorter and longer ducts. 

Vessels and Nerves.—The external organs of generation are 
abundantly supplied with arteries, chiefly by the internal pudic ; 
they terminate in a deep and superficial capillary plexus, as in other 
mucous membranes, Valentin has described helicine arteries in the 
clitoris. The veins returning the blood from the capillaries form a 
rich plexus, which is especially abundant in the bulbi vestibuli of 
Kobelt. The /ymphatics are numerous, and communicate partly 
with the inguinal and partly with the pelvic glands. The nerves 
are derived partly from the hypogastric plexus and partly from the 
sacral plexus. 


MAMMARY GLANDS. 


The mamme are situated in the pectoral region, and are sepa- 
rated from the pectoralis major muscle by a thin layer of superficial 
fascia. ‘Their base is somewhat elliptical, the long diameter corre- 
sponding with the direction of the fibres of the pectoralis major 
muscle ; and the left mamnia is generally a little larger than the 
right. 

N ear the centre of the convexity of each mamma is a small pro- 
minence of the integument, called the nipple (mammilla), which is 
surrounded by an areola having a coloured tint. In females of fair 
complexion before impregnation, the colour of the areola is a delicate 
pink ; after impregnation, it enlarges and assumes a brownish hue, 
which deepens in colour as pregnancy advances ; and after the birth 
of a child, the brownish tint continues through life. 

The areola is furnished with a number of sebaceous glands, 
which secrete a peculiar fatty substance for the protection of the 
delicate integument around the nipple. During suckling these 
glands increase in size, and have the appearance of small pimples, 
projecting from the skin. At this oad they serve by their secre- 
tion to defend the nipple and areola from the excoriating action of 
the mouth of the infant. 

In structure, the mamma is a compound racemose or conglomerate 
goad, consisting of lobes, lobules, and gland-vesicles. The lobes, 

rom 15 to 25 in number, have each a separate system of lobules 
and gland-vesicles, and a distinct excretory duct ; hence, the mamma 
may be regarded as being composed of a number of separate glands, 
their excretory ducts converging to the nipple, and terminating at 
its extremity by distinct apertures. The ie are irregular in size 
and form, flattened, and bounded by rounded angles ; they are made 
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up of smaller lobes or lobules, and the lobules of other lobules still 
more diminutive, the smallest lobules consisting of round or pyri- 
form gland-vesicles or alveoli. : 

The gland-vesicles or alveoli, about 54, of an inch in diameter, 
are composed of a basement membrane, lined with an epithelium, 
which changes in character with the 
varying conditions of the organ. 
When the gland is inactive, the alve- 
oli are very small, and the lining 
cells are small and granular. When 
active secretion is going on, the alve- 
oli are large and distended with fluid, 
the epithelial cells are flattened out 
against the mucous membrane and 
contain fat globules. The alveoli 
communicate with an excretory duct, 
and the excretory ducts of all the 
lobules unite to form a common 
excretory duct or canal for’ each 
lobe, galactophorus duct. The 
duct, taking its course beneath the 
areola, dilates into an elongated 
sac or ampulla, and reaching the 
base of the mammilla, contracts 
in size and bends outwards into Fic. 492.—Gland-vesicles of the mam- 
that process to terminate at its marygland during lactation, show- 
extremity by a small aperture, ing the lning cells and capillary 
‘There are from 15 to 25 ducts in , 
the nipple, a number corresponding with the number of lobes com- 
posing the gland. 

The gland-vesicles are held together by a dense white areolar 
tissue, which unites the lobules into lobes, and connects the dif- 
ferent lobes with each other, forming a covering for the whole, 
and being itself surrounded with adipose tissue. The galacto- 
phorus ducts are composed of areolar tissue, with longitudinal and 
circular elastic fibres, and, according to Henle, there is an indication 
of longitudinal smooth muscular fibre ; they are lined by columnar 
epithelium, passing into the squamous form near the openings on 
the nipple. 

The mammilla or nipple is covered by a thin epidermis, present- 
ing more or less pigment in its rete mucosum ; it possesses at the 
extremity a number of papilla, between which are the lactiferous 
openings, and it is composed internally of the ducts, united together 
and surrounded by areolar and smooth muscular tissue, the latter 
giving the nipple the faculty of erection and retraction. ‘The inte- 
gument of the areola, besides possessing a coloured epidermis 
with numerous large sudoriparous and sebaceous glands, the latter 
associated with fine hairs, is also provided with a layer of smooth 
muscular fibre, which gives it a power of contraction. 
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The secretion of milk is effected by the formation of oil- 


globules in the epithelial cells of the gland-vesicles ; the epithelial 
cells being perfected, are pushed outwards and displaced by a new 
layer of similar cells which form beneath them ; they are thus ear- 
ried forward into the lacteal ducts, where the cell bursts and gives 
exit to its oil-globules, now become milk-globules; and the cell- 
membrane and nucleus are lost.. These milk-globules suspended in 
a fluid, the milk-plasma, constitute the milk. Previously to concep- 
tion, the mammee only secrete a yellowish viscid mucus, and at the 
commencement of lactation the milk is imperfect and termed colo- 
strum, having entering into its composition a number of cells filled 
with yellow fat globules, named colostrum corpuscles. 

The mammary gland of the male is rudimentary ; it varies in 
size from a quarter of an inch to two inches in breadth, by one to 
three lines in thickness. It is firm in texture, presents no division 
into lobes, and its ducts are small without dilatations, and terminate 
in gland-vesicles larger than those of the female. 

At birth the mammary gland measures between two and four 
lines in breadth, and presents from twelve to fifteen lobular divi- 
sions, and then goes on gradually, but very slowly, increasing in 


bulk. True gland-vesicles do not make their appearance until the 


period of menstruation, and are not fully Sri throughout the 
entire gland until the first pregnancy. After the period of child- 
bearing, the gland generally degenerates, the gland-vesicles dis- 
appear, and in old age the organ passes into a state of atrophy, the 
ducts, with their epithelium in a state of fatty degeneration, alone 
remaining, sirronetad by a cushion of fat which takes the place of 
the glandular tissue. 

Vessels and Nerves.—The mamme are supplied with arteries 
from the thoracic branches of the axillary, the intercostals, and 
internal mammary ; having entered the substance of the gland they 
divide into capillaries, which constitute a close network around the 

land-vesicles. The veins form an incomplete circle around the 
ase of the nipple, circulus venosus Halleri, from which larger veins 
conduct the blood to the circumference of the gland, and by these 
communications form a Pape on its surface. They terminate in 
the axillary vein, internal mammary, intercostals, and jugular veins. 

The lymphatics are abundant in the integument covering the 
mamme. In the gland itself the lymphatic capillaries commence in 
the fibrous connective tissue between the gland vesicles, and the 
vessels formed therefrom accompany the veins and milk-ducts. The 
main lymphatic trunks run for the most part along the edge of the 
pectoralis major muscle to end in the axillary glands, but others 
eer rains the intercostal spaces to reach the anterior mediastinal 

ands, ° ; 

‘ The nerves of the mammary gland are derived from the ante- 
rior cutaneous branches of the second, third, and fourth inter- 
costal nerves, and from the lateral cutaneous branches of the same 
nerves. 
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ABDOMEN (Lat. abdo, I conceal). The inferior cavity of the trunk, con- 
taining the stomach, intestines, liver, Xc. 

Aspvuctor (Lat. abduco, I draw from). A muscle which carries the limb 
away from the middle line of the body, or the digits from the middle 
line of the hand or foot. 

Accrssorius (Lat. accedere, to be added to). Muscles or nerves which 
assist others in their action are thus named. 

Acrrvuuts (dim. of Lat. acervus, a heap). Applied to the mass of gritty 
particles contained in the pineal body. 

ACETABULUM (Lat. acetabulum, a vessel for holding vinegar). The cup- 
shaped cavity of the innominate bone which receives the head of the 
femur. 

AcHROMATIN (Gk. a, not, and xp#ua, colour). The part of a nucleus which 
does not readily absorb staining fluids. 

Actnt (Lat. acinus, a berry). The small vesicles which form conglomerate 

~ glands. 

Aoromion (Gk. dxpov, the extremity, and gos, the shoulder). The part 

: of the scapula forming the tip of the shoulder. 

ADENOID (a6yv, a gland, and e@éos, like), Tissue like that of the lymphatic 
elands. z 

Apreoss (Lat. adeps, fat). Fatty. 

Appvuctor (Lat. adduco, I draw to). A muscle which carries the limb 
towards the middle line of the body, or the digits towards the middle 
line of the hand or foot. 

ADVENTITIA (Lat. adventitus, foreign). The outer coat of arteries and 
veins. 

AFFERENT (Lat. ad. to, and fero, I convey). Vessels or nerves which convey 
the contents or impulses from the periphery to the centre. 

Ata (Lat. ala, a wing). Term applied to the lateral lobe of the nose, the 
expanded part of the external ear, and to certain processes of the 
sphenoid bone. 

ALVEOLI (Lat. alveus, a cavity). The name given to the sockets of the 
teeth and the air-cells of the lung. 

Amasporp (Gk. aueBw, I change, and efdos, like). Movement like that 
of the Ameba, a single-celled organism living in the sea and fresh 
waters, 

AmPHIARTHROSIS (Gk. dui, both, and dpApéy, a joint. An articulation by 
means of some intervening substance, as that between the bodies of 
the vertebre. 

Amputia (Lat. ampulla, a wine-jug). The dilated end of a canal ; chiefly 
used for the semicircular canals of the ear, 


Sor 
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AMYGDALE (Gk. duvydddy, an almond). The tonsils are so called from 
their resemblance to almonds. 

Anastomosis (Gk. dva, by, and crowd, a mouth). The intercommunica- 
tion of vessels, 

Anatomy (Gk. ava, through, and réuyw, I cut), The Greek equivalent of 
“ Dissection.” 

ANCHYLOSIS (Gk. dyxudos, crooked). An unnatural union between bones. 

Ancooneus (Gk. dyxwv, the elbow). A muscle situated near the elbow. 

ANNULUS (Lat. annulus, a ring). A circle or ring. 

AntI—as in anti-tragus, anti-helix, &e. (Gk. dv7i, against). Opposite, or 
opposed to. 

ANTRUM (Lat. antrum, acave). The name given to a cavity in the superior 
maxillary bone, and a much smaller one in the mastoid. 

Anus (Lat. anus, an opening). The termination of the rectum which 
serves as an outlet for the faeces. 

Aorta (Gk. doprip, a belt or strap to hang anything to). The main artery 
of the body is probably so called because it apparently suspends the 
heart. 

APONEUROSIS (Gk. dé, from, and vedpoy, a nerve). A tendinous expansion, 
so called because the early anatomists did not distinguish between 
tendons and nerves. 

APpopuHysis (Gk. dz, from, and ¢éw, I grow), A projection from the surface 
of a bone, 

APPENDICES EPIPLOICH (Lat.). Small fringes of fat attached to the large 
intestine. 

ARACHNOID (Gk. dpdxvy, a spider’s web, and efdos, like). The middle 
membrane of the brain. 

ArovatTum (Lat. arcuatus, bow-shaped). Name given, from their shape, to 
tendinous bands connecting the diaphragm with the last rib and first 
lumbar vertebra. 

AREOLA (Lat. diminutive of area, a void space). Term applied to inter- 
spaces in fibrous tissue. 

Artery (Gk. dp, air or spirit, and rnpéw, I keep). A vessel carrying blood 
from the heart. The ancients supposed the arteries contained the vital 
spirit or soul, and hence the name. 

ARTHRODIA (Gk. dp@pdv, a joint). An articulation admitting of a gliding 

. movement. 

ARTHROLOGY (Gk. dpOpdy, a joint, and Néyos, a discourse). <A treatise on 
joints. 

ARTICULATION (Lat. articulus, a joint), The means by which the bones of 
the skeleton are connected. 

ARYTENOID (Gk. dptrawa, a pitcher, and efdos, like). The two pyramidal 
cartilages of the larynx, so called from the supposed resemblance of 
the two together to the mouth of a pitcher. 

ASTERION (Gk. aornp, a star). The point of junction of the occipital, 
parietal, and temporal bones. 

ASTRAGALUS (Gk. dorpdyanos, a die). One of the bones of the tarsus. — 

At3as (Gk. rAdw, I sustain). The vertebra which supports the head. a 

ATTOLLENS (Lat. attollo, I raise up). Raising. The attollens auriculam 
muscle raises the pinna. 

ATTRAHENS (Lat. ad, to, and traho, I draw). Drawing towards. The 
anterior extrinsic muscle of the ear is so called because it draws the 
ear forwards, . 
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Avnpitory (Lat. audio, I hear). Belonging to the ear. 

AURICLE (Lat. awricula, diminutive of auris, a little ear). The two superior 
cavities of the heart are so called because of their appendices which 
look like ears. : 

Azyeos (Gk. a, without, and fvyés, a yoke). Without fellow. The term 
is applied to parts which are not in pairs. 


BaAcILLARY (Lat. bacillwm, a little rod). The layer of rods and cones of the 
retina is sometimes called the bacillary layer. 

BasILAR (Lat. basis, a base). Belonging to the base of the brain or skull. 

Basinic (Gk. Bacuxés, royal). A term generally of eminence, and hence 
applied to a large vein of the arm, 

Biceps (Lat. bis, twice, and caput, a head). Muscles having two heads 
receive this name. 

BicrPIrTaL. Adjective from the preceding. 

BicuspPrp (Lat. bis, twice, and cuspis, a spear). Having two tubercles or 
points. 

BIPENNIFORM (Lat. bis, twice, and penna, a feather). Applied to muscles 
having their fibres arranged on each side of a central tendon, like the 
barbs of a feather. 

Bracuta (Lat. brachiwm, an arm). Two arms of nerve matter in the 
interior of the brain. 

BRACHIAL (Lat. brachiuwm, an arm). Belonging to the arm. 

Breema (Gk. Bpéxw, I moisten). The anterior fontanelle. 

Broncui (Gk. Bpdyxos, the windpipe). The tubes which convey the air 
from the trachea to the lungs. 

BroncHocete (Gk. Bpéyxos, the windpipe, and «Ay, a tumour). A per- 
manent enlargement of the thyroid gland. 

Bucoinator (Lat. buccina, a trumpet). A muscle of the cheek, so called 
from its use in blowing. 

Buxsus (Lat. bulbus, an expanded underground stem). Applied to 
several rounded structures in the body, as the bulbus olfactorius 
and bulbus urethre. 

Bursa (Lat. bursa, a sac). A closed sac containing fluid, and intended to 
modify pressure. 


Cxoum (Lat. cacus, blind). Any cul-de-sac is called caecum, but the 
term is especially applied to the expanded commencement of the 
large intestine. 

CALAMUS SCRIPTORIUS (Lat. a writing pen). A groove upon the floor of 

; the fourth ventricle. ; 

CaLcANEUM (Lat. cala, the heel). The heel bone. 

Caxices (Gk. xahvg, a cup). The cup-like commencement of the ureters, 
which receive the apices of the pyramids of the kidney. 

Catx (Lat. calx, calcis, the heel). Os calcets, the bone of the heel. 

_ Canaxicutus (Lat. diminutive of canalis, a canal). A small canal. The 
term is applied to the minute canals of bone, and to the passages 
which carry away the tears. 

CancELui (Lat. cuncelli, lattices). Term used to denote the spongy struc- 
ture of bone. 

CANINE (Lat. canis, a dog). The so-called canine teeth are largely de- 
veloped in the dog. 
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Cantui (Gk. xavOés, the angle of the eye). The angles formed by the . 


junction of the eyelids. 

CAPILLARIES (Lat. capillus, a hair). The minute vascular tubes in the 
tissues. 

CapituLuM (Lat. capitulwm, a little head). Certain small rounded pro- 
minences receive this title, as the projection on the lower end of the 
humerus which articulates with the radius, and the lower extremity 
of the ulna (capitulum ulne). 

Capsvté (Lat. capsula, diminutive of capsa,a box). A bag enclosing any 
part or organ, as the capsule of the kidney. 

Carprac (Gk. xapdia, the heart), Belonging to the heart. 

Carorip (Gk. xapéw, I induce sleep). The carotid arteries are so named 
because pressure on them is supposed to induce sleep. 

Carpus (Gk. xapmés, the wrist). The bones of the wrist. 

CARUNCULA (Lat. diminutive of caro, flesh). A small flesh-like body. 

CAUDA EQUINA (Lat. a horse’s tail). "The lumbar and sacral nerves, as they 
spring from the lower end of the spinal cord. 

CAVERNOUS (Lat. cavus, hollow). Hollow channels or cavities are called 
cavernous. 


CEMENTUM (Lat. cementum, a rough stone). The substance which forms ~ 


the exterior of the fang of a tooth. 
CrntRUM (Lat. the centre). The body of a vertebra. 
CrPHALIC (Gk. cedar, the head). Belonging to the head. 
CEREBELLUM (Lat. diminutive of cerebrum). The lesser brain. 


CErREBRUM (Lat. the brain). The term applied to the greater brain or.. 


that part occupying the upper portion of the skull. 

CrrvIXx (Lat. cervix, gen. cervicis, the neck). 

CERUMINOUS (Lat. cera, wax). Glands secreting the ear wax. 

Curasma (Gk. xidfw, I mark with the letter X ; crossing or decussation), 
The commissure of the optic nerves. 

CHOLEDOCHUS (Gk. xoA7, bile, and déxoua, I receive). Conveying bile. 

CuHorDA (Lat. a cord). A cord, tendon, or nerve filament. Ex, Chorda 
tympani nerve. 

Cuorton (Gk. xépiov, skin or leather). One of the membranes of the 
embryo. 

CxHororp (Gk. xépu0v, the chorion, and eldos, like). Term applied to the 
middle coat of the eye from its vascularity. 

CHROMATIN (Gk. xp@ua, colour), The part of the nucleus which has an 
affinity for staining fluids. 


CHROMOPLASM (Gk. xp@ua, colour, and m\doua, substance). The 


amorphous part of a nucleus; so called from its affinity for staining 
fluids, 

CHromosomEs (Gk. xp@ua, colour, and cwua, a body). The nuclear 
threads after their division, in indirect cell-division. 

Cry e (Gk. xOXos, juice). The fluid absorbed from the intestines by the 
lymphatics in digestion. 

Cuyo-porrtic (Gk. xvAds, juice, that is to say, chyle, and rovéw, I make), 
Chyle-producing. Term applied to the viscera connected. with the 
formation of chyle. 

Crit (Lat. ciliwm, an eyelash). The eyelashes. 

Ciurary (Lat. cilium, a hair). Belonging to the eyelashes. Also, by 
extension, to the structures connected with the power of accommoda- 
tion in the eye, 
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- Crrcumpucrion (Lat. circum, around, and duco, I lead). The slight 


degree of motion which takes place between the head of a bone and 
the socket, while the extremity of the limb is made to describe a 
large circle. 

CIRCUMVALLATE (Lat. circumvallatus, trenched about). 

CiaustruM (Lat. claudo, I shut). A layer of grey matter in the outer 
capsule of the corpus striatum. 

CLAVICLE (Lat. clavis, a key). The collar bone. 

CLEIDO-MASTOID (Gk. xXels, a key, waords, a nipple, and eldos, like). Con- 
nected with the clavicle and mastoid process. 

Cirnorp (Gk. xXivn, a bed, and efdos, like). The processes which border 
the sella turcica are so called because they bear some resemblance to 
the posts of a bedstead. 

Cuitoris (Gk. k\eww, I shut up). The homologue in the female of the 
penis of the male. 

CoaPTaTIon (Lat. con, together, and apfo, I fit), The bringing successive 
articular areas into relation with another articular surface. 

Coccyx (Gk. xéxxvé, a cuckoo). The last bone of the vertebral column in 
man. It is supposed to resemble a cuckoo’s beak. 

Cocuiea (Gk. «édxXos, a shell-fish). A spiral cavity in the internal ear. 


- Caxtac (Gk. xol\ua, the belly). Belonging to the belly. 


Coton (Gk. «dor, the colon). The large intestine. 

ComMISSURE (Lat. committere, to unite). A joining together. 

Compiexus (Lat. complecti, to comprise), A muscle at the back of the 
neck, so called because of the intricate mixture of its muscular and 
tendinous parts. 

Concua (Gk. xévyxn, a shell). The central part of the external ear. 

ConpyLe (Gk. xévdvdos, a knuckle). Term applied to certain articular 
osseous processes. 

ConsunctTiva (Lat. con, together, and jungo, I join). The mucous mem- 
brane of the front of the eye, which connects the lids with the eyeball. 

Conorp (Gk. x@vos, a cone, and efdos, like). A cone-shaped portion of 
the coraco-clavicular ligament is so called. 

ConstTRIctoR (Lat. constringere, to bind tightly together). A muscle 
which constricts or closes any opening of the body. 

Coracorp (Gk. xépaé, a raven, and eldos, like). A process of the scapula 
supposed to resemble a raven’s beak. 

Cortum (Gk. xépuov, leather). The deep layer of the skin. 

Cornea (Lat. corneus, horny). The anterior transparent part of the eye. 

Cornva (Lat. cornu, a horn), Processes which project like horns. 

Corona (Lat. corona, a crown). Forming a circlet like a crown. 


eth (Lat. corpus, a body, pl. cor pora). A body. Hence we have the 


following :— 
Corpora albicantia. (Lat. albico, I become white). Two whitish 

masses of nerve substance at the base of the brain. 

ae Arantii. Fibrous nodules in the semilunar valves of the 
heart, so named after the anatomist, Aranzi of Bologna. 

3 cavernosa (Lat. caverna, a cavern), Two elongated bodies, 
formed of erectile tissue, and forming the chief bulk of 

: the penis and clitoris. 

is geniculata (Lat. geniculum, a knot). Two small promi- 
nences of nerve matter situated at the back part of each 
thalamus opticus. 
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Corpora quadrigemina (Lat. quadrigeminus, four placed in two 
pairs). The masses of nerve matter with which the optic 
tracts are especially connected. They are also called 
optic lobes. 

3 striata (Lat. stria, a streak). The great motor ganglia of 
the cerebrum; their streaked appearance is due to the 
presence of grey nuclei enclosed in white matter. 

Corpus callosum (Lat. callus, hard). The great transverse commis- 
sure of the brain. 

a dentatum (Lat. dentatus, toothed). A small mass of grey 
matter having an irregular outline, and situated in the 
centre of the cerebellum and in the olivary body. ; 

y fimbriatum (Lat. jimbria, a fringe). The fringed edge of 
the fornix as seen in the lateral ventricle. 

5 Highmorianum. ‘The central fibrous portion of the testicle, 
named after Highmore of Oxford. 

2 luteum (Lat. luteus, pale yellow). The cicatrix left in the 
ovary from the bursting of a Graafian vesicle. 

* spongiosum (Lat. spongia, a sponge). The part of the penis 
which encloses the urethra. 

CorPUSCLE (Lat. corpusculum, diminutive of corpus, a body), A small 
body. 

CorruGATOR (Lat. corrugare, to wrinkle), A muscle which contracts the 
brow and produces wrinkles. 

Cosrat (Lat. costa, a rib), Pertaining to the ribs. 

CoryrLoip (Gk. xor’An, a cup, and eldos, like), The cup-shaped cavity 
which receives the head of the femur. : 

Cranium (Gk. xpaviov, the skull). The skull. 

CrEMASTER (Gk. xpeudw, I suspend). The suspensory muscle of the 
testicle. 

ORIBRIFORM (Lat. cribrwm, a sieve, and forma, likeness). Sieve-like. 

Cricoip (Gk. xplkos, a ring, and efdos, like). One of the cartilages of the 
larnyx. 

Crista GALLI (Lat. a cock’s comb). A comb-like process of the ethmoid 
bone, 

Crus (Lat. crus, a leg), A process or peduncle of the brain. Crural— 

erureus. Belonging to the leg. 

Crusta (Lat. crusta, the rind or crust). The lower part of the crus 
cerebri. 

Cusorp (Gk. xiSos, a cube, and eZdos, like). A cube-shaped bone. 

CunEIFoRM (Lat. cwneus, a wedge, and forma, likeness), Wedge-shaped. 

Cunrus (Lat. cwneus, a wedge). A wedge-shaped lobe of the brain. 

CuricLE (Lat. cuticula, diminutive of cutis, the skin). The superficial 
layer of the skin. Called also epidermis, and scarf-skin. 

Cystic (Gk. xéoris, a bladder or bag). Belonging to the urinary or gall 
bladder. 


Dartos (Gk. daprés, flayed). The subcutaneous layer of the scrotum. 

DreLurTirion (Lat. deglutire, to swallow). The act of swallowing. 

Dettorp (Gk. A, and e@dos, like). The muscle and ligament thus named 
resemble in shape the Greek letter D. 

DENTES SAPIENTLE (Lat. dens, a tooth, and sapientia, wisdom), Wisdom — 
teeth. 
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DENTINE (Lat. dens, a tooth). The tissue forming the body of the tooth. 

Derma (Gk. dépua, the skin). The deeper layer of the skin ; called also 
true skin. 

DIAPHRAGM (Gk. duddpayua, a partition wall). The muscle which sepa- 
rates the cavity of the abdomen from that of the thorax. 

Diapnysis (Gk. dia, through, and ¢iw, I grow). A term applied to the 
shaft of a long bone. 

DiartHrosis (Gk. dia, through, and dpOpdv, a joint). A joint which is 
freely movable. 

Diaster (Gk. dis, twice, and acrnp, a,star), A stage of nuclear division. 

DicHotomows.y (Gk. dixa, double, and réuvw, I cut). Dividing into pairs. 

Dicasrric (Gk, dls, twice, and yacrnp, a belly). Two-bellied. 

Dierrat Fossa (Lat. digitus, a finger, and fossa, a ditch). A depression 

' such as might be produced by the tip of the finger. 

Drerok (Gk. dirdéus, double). The osseous tissue between the two tables 
of the skull. 

Disc (Lat. discus, a flat plate). 

Dissect (Lat. disseco, I cut to pieces). 

Dvopenvum (Lat. duodeni, twelve). The first portion of the small bowel 
was thus named by Herophilus, because it is twelve fingers’ breadth 
in length. 

Dura MATER (Lat. dura, hard, and mater, mother). The outer membrane 
of the brain. 


ELEIDIN (Gk. #Aos, a nail, and eféos, form). A peculiar organic principle 
found in the stratum granulosum of skin, and in nails. 

Empryo (Gk. év, in, and Bptw, I bud forth). The foetus in utero. 

EmvuteceEnt (Lat. emulgeo, I milk or drain out). Term applied to the renal 
arteries. 

ENAMEL (Gk. év, in, and Fr. émail). The hard substance covering the 
crown of a tooth. 

ENARTHROSIS (Gk. év, in, and dpOpdy, a joint). A ball-and-socket joint, 
in which the rounded head of one bone is received into the cup-shaped 
socket of another. 

ENCEPHALON (Gk. év, in, and xe@ady, the head). The brain. 

Enpocarpium (Gk. évdov, within, and xapéia, the heart). The membrane 
lining the cavities of the heart. 

Enpomysium (Gk. édov, within, and “és, muscle). The membrane lying 
‘between the fibres of muscle. 

ENDOTHELIUM (Gk. évéov, within, and 67, papilla). Cells derived from 
the mesoblast, and lining serous surfaces, 

- EnsrrorM (Lat. ensis, a sword, and forma, shape). The terminal piece of 
the sternum. 

Epuippium (Gk. égimmiov, a saddle). The ridge forming the back of the 
sella turcica is called dorsum ephippii. 

Epicranium (Gk. éi, upon, and xpaviov, the skull). The periosteum of 
the skull. 

Eprermis (Gk. émi, upon, and dépua, skin). The superficial layer of the 
skin. 

EpipipyMts (Gk. é7i, upon, and diduuos, the testicle). A small lobule con- 
nected with the testicle. 

Ericastrium (Gk. éwi, upon, and yaoryp, stomach). The region of the 
abdomen in which part of the stomach lies. 
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EpigLortis (Gk, éri, upon, and yAGrzis, the glottis). The cartilage which 
covers the opening of the glottis in deglutition. 

EPINEvRIUM (Gk. éi, upon, and vefpov, nerve). The nerve sheath. 

Eprpuysis (Gk. éri, upon, and ¢uw, I grow). The portions of long bones 
which grow by centres distinct from that of the shaft. 

Eprp.orc (Gk, él, upon, and r)éw, I sail). Belonging to the omentum, 
this being called epiploon. 

EpirHetium (Gk. éi, upon, and @y)y, papilla). So called because it 
generally forms the superficial layers of tissues. 

EREcToR (Lat. erigere, to raise). 

ERYTHROID (Gk. epu@pos, red, and efdos, like). Reddish. A term applied 
to the cremaster muscle where it covers the spermatic cord. 

Erxmor (Gk. 7646s, a sieve, and fos, like). A bone so called from the 
perforations in its horizontal plate. 

Extensor (Lat. extendere, to stretch out). A muscle which extends a part. 


Facer (Fr. facette, a little face). A small plane surface. 

Fatorrorm (Lat. fal, a sickle, and forma, like). Sickle-like. 

* FALLOPIAN TUBES. The ducts for the passage of the ovum from the ovary 
to the uterus ; so called after Gabriel Fallopius, the anatomist who 
first described them. 

FALX CEREBRI (Lat. falx, a sickle, and cerebrum, the brain). A sickle-like 
process of the dura mater separating the two hemispheres of the brain. 

Fascia (Lat. fascia, a bundle). A sheet composed of bundles of fibrous 
tissue. 

Fascrcutus (Lat. diminutive of fascia, a bundle). A small bundle of 
muscular or nerve fibres. 

Favces (Lat. plural of faux, the throat). The opening between the mouth 
and pharynx. 

' Femur (Lat. femur, the thigh). The thigh bone. 

FENESTRA (Lat. fenestra, a window). Term applied to the openings be- 
tween the middle and internal ear. 

Frprit (Lat. fibril, a fibre). A small filament or fibre. 

FIBRILLe (Lat. diminutive of fibril). The ultimate fibres of muscle. 

Fisuta (Lat. fibula, a clasp). The lesser bone of the leg. 

Firirorm (Lat. filwm, a thread, and forma, like), Thread-like. 

FILUM TERMINALE., The thread by which the spinal cord is fixed at its 
lower extremity. 

Fiusria (Lat. jimbrie, fringes), The fringes of the Fallopian tube. 

FLEXxoR (Lat. jflectere, to bend). A muscle which bends the limb. 

Fiocoutus (Lat. diminutive of floccus, a lock of wool), The part of the 
cerebellum on which the pneumogastric nerve lies, 

Fartus (Lat. fetus, the young of any creature). The child in utero after 
the fourth month. 

Founicie (Lat. diminutive of follis, a bag). A small cavity with open 
mouth. 

FONTANELLES (Lat. diminutive of fons, a fountain), The spaces between 
the cranial bones in the foetus, 

FOoRAMEN (Lat. foramen, a hole). A passage or opening, 

Fornix (Lat. fornix, an arch or vault). An arched commissure of the 
brain. 

FourcHerte (Fr. fowrchette, a fork). The thin fold which connects the 
labia majora posteriorly. 
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Fovea (Lat. fovea, a pit). A shallow depression. 

Franvum (Lat. frenum, a curb or bridle). Any part which performs the 
office of a check or curb; more especially applied to a band of mucous 
membrane. 

Funpus (Lat. fundus, the bottom). The base of an organ. 

Funerirorm (Lat. fungus, and forma, shape). Shaped like a mushroom. 

Fusirorm (Lat. fusus, a spindle). Spindle-shaped. 


GatactropHorus (Gk. ydda, milk, and ¢épw, I carry). Term applied to 
the ducts of the mammary glands, 
GANGLION (Gk. yd-yyNor, a tumour or enlargement). A nerve centre. 
Gastric (Gk. yaornp, the belly). Pertaining to the stomach. 
GaAsTROCNEMIUS (Gk. yaor#p, the belly, and xvjun, the leg). The muscle 
which forms the bulk of the bellied part of the leg. 
GemELius (Lat. dim. of geminus, double). Twin muscles. 
GerntAt (Gk, yéveiov, the chin). Belonging to the chin. 
GENICULATE (Lat. geniculum, a little knee). A ganglionic swelling on a 
bend of the facial nerve is called geniculate. 
Genro-Hyo-Giossus (Gk. yéverov, the chin, and ydaca, the tongue). A 
muscle attached to the chin, hyoid bone, and tongue. 
Genio-HyorD. A muscle attached to the chin and hyoid bone. 
Gnu (Lat. genu, the knee). The anterior bent portion of the corpus 
callosum. 
Ginetymus (Gk. yeyy\uuds, a hinge). A hinge-joint. 
Gans (Lat. glans, an acorn). The extremity of the penis or clitoris. 
GtEnorp (Gk. yMjyv%, a socket, and ¢ldos, likeness). The name of a part 
having a shallow cavity, as the shoulder-joint, and a fossa in the 
temporal bone. 
Giosus (Lat. globus, a ball). Term applied to part of the epididymis. 
Gtomeruuus (Lat. dim. of glomus, a ball of thread). The vascular tufts 
of the kidneys. 
Gtosso—(Gk. yhGooa, the tongue). Terms compounded of this word 
belong to nerves or muscles connected with the tongue. 
Gtorris (Gk. yAd@rris). The opening of the larynx. 
‘Giureus (Gk. yourés, the buttock). The name given to the chief muscles 
of the buttock. 
Gompnosis (Gk. yéudos, a nail), A nail-like articulation, as that of the 
teeth with the jaws. 
Gracitis (Lat. gracilis, slender). A long, thin muscle of the thigh. 
GuBERNACULUM (Lat. guberno, I steer or guide). The cord which guides 
the testicle in its descent. 
_ Gusratory (Lat. gusto, I taste). Connected with taste. 
Gyrus (Gk. yipos, a ring). A convolution. 


HasENuLA (Lat. habena, a rein). A ribbon-like band. Especially applied 
to a part of the optic thalamus. 

Hamarostasts (Gk. afua, blood, and BAdoros, a cell). Minute plate-like 
elements in the blood, 

Hamorruowat (Gk. aiua, blood, and péw, I flow). A term applied to 
those vessels which bleed in piles. 

Hamvtar (Lat. hamus, a hook). Hook-shaped. 

Harmonia (Gk. dpuogw, I fit together). An articulation in which the 
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bones are joined together without serration of the edges, or the inter- 
vention of cartilage. 

Haversian. A term given from the name of their discoverer, Havers, to 
peed complicated system of minute canals found in the substance 
of bone. 

Hetico-TREMA (Gk, @\cé, a spiral, and rpjua, a hole). The hole between 
the two scale of the cochlea. 

Hetix (Gk. @xé, a spiral), Having a spiral form. Helicine. 

Hepatic (Gk. qrarixés, of the liver). Relating to the liver. 

Hiatus (Lat. dio, I open). An irregular opening. 

Hitvm (Lat. hilum, a very little thing). A slight groove or fissure. 

Hippocampus (Gk. immoxduos, a sea-horse). Convolutions of the brain 
supposed to resemble a sea-horse. 

Histo.ocy (Gk. isros, a web, and oyos, a discourse). The study of the 
minute structure of the tissues. 

Homotoey (Gk. duos, like, and Xoyos, a discourse). The morphological 
identity of parts or organs in different animals, or of the several parts 
of the same animal (Serial Homology). 

HYALINE (Gk. tados, glass). Transparent and apparently structureless, 

HyYALopiasM (Gk. tados, glass, and rAdoua, substance. The fluid part of 
cell protoplasm. 

Hyorp (Gk. v, the letter upsilon, and e@éos, likeness). The hyoid bone, so 
named from its shape. 

HypDROCEPHALIC (Gk. #dwp, water, and xepady, the head). Relating to 
water in the head. 

Hyo-kpicLorric. Connecting the hyoid bone and epiglottis. 

Hypocuonprivum (Gk. v6, under, ydvdpos, cartilage). The upper lateral 
region of the abdomen, situated under the cartilages of the false ribs. 

Hyroeastric (Gk. d7é, under, and yaoryp, the stomach). Beneath the 
stomach. 

HypoetossaL (Gk. vd, under, and yAdooa, the tongue). Beneath the 
tongue. 

Hyporuysis (Gk. i746, under, and givcis, from @iw, I grow). The pituitary 
body is called hypophysis cerebri, because it is connected with the 
under surface of the anterior part of the brain. : 

HyporHenar (Gk. v6, under, and dévap, the palm of the hand). 


ILeum (Gk, e/\éw, I roll up). The lower three-fifths of the small intestine ; 
so called from its convolution. 

Inrac (Lat. lia, the flanks). Belonging to the ilia or flanks, 

Impar (Lat. in, not, and par, equal). Odd or unequal. Ganglion impar. 

INFRAORBITAL (Lat. infra, beneath, and orbs, a circle). Beneath the circle 
of the eye. 

INFUNDIBULUM (Lat. infundibulum, a funnel or tunnel). A funnel-shaped 
opening or canal. 

INGUINAL (Lat, inguin, the groin). Belonging to the groin. 

Inron (Gk. wroy, the occiput). The external occipital protuberance. 

INOSCULATION (Lat. in, in, and osculum, a little mouth). The union of 
vessels, or anastomosis, 

InrEGUMENT (Lat. in, in, and tego, I cover). The skin. 

INTERCALARY (Lat. inter, between, and calo, I insert), Placed or inserted 
between, 
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Inrernopr (Lat. internodium, the space between two knots). The inter- 
spaces between the joints of the fingers. 

INTEROSSEOUS (Lat. inter, between, and os, a bone). Between the 
bones. 

Irts (Gk. ips, the rainbow). The iris is so called from its bright 
colours. 

TIscurum (Gk. ioxiov, the hip). The hip bone. 


JesuNuM (Lat, jejunus, empty). The upper two-fifths of the small in- 
testine, so named from this portion being generally found empty 
after death. 

JuauLar (Lat. jugulum, the throat), Veins of the throat are so named. 


KaryoxKInesis (Gk. xdpvov, a kernel, and xivyows, movement). Cell- 
division preceded by certain peculiar changes in the nucleus. Mitosis. 

KaryostEnosis (Gk. xdpvov, a kernel, and orevow, I contract). Cell- 
division without precedent nuclear elaboration. 


Lapia (Lat. pl. of labium, a lip). The lips. Labia majora, the two 
large folds forming the external orifice of the pudendum, and the 
labia minora, the two smaller folds situated within them. 

LABYRINTH (Gk. AaBdpwos, a maze). The internal ear. 

Lacerum (Lat. lacerum, a torn opening). A term applied to irregular 
openings seen in the base of the skull. 

LACHRYMAL (Lat. lachryma, a tear). Pertaining to the tears. 

Lacun#® (Lat. lacus, a lake). Small cavities. 

Lamppa (Gk. letter A). The point of junction of the lambdoidal and 
sagittal sutures. 

Lampporpat (Gk. letter A, lambda, and «fdos, likeness). Formed like the 
Greek letter A. 

Larynx (Gk. Adpuvé, the larynx). The upper part of the windpipe. 

LATISSIMUS DORSI (Lat. latissimus, broadest, and dorsum, the back). The 
broadest muscle of the back. 

LENTICULAR (Lat. lens, lentis, a lentil). Lens-shaped. 

Levator (Lat. /evare, to lift up). A muscle which raises any part. 

Ligament (Lat. ligare, to bind). A membrane which connects the arti- 
cular surface of bones and cartilages, and sometimes protects the 
joint by a capsular envelope. 

LINEA ASPERA (Lat. linea, a line, and asper, rough). 

Lincuat (Lat. lingua, a tongue). Relating to the tongue. 

Lineuta (Lat. dim. of lingua, a tongue), A thin layer of bone, or of nerve 
matter of the brain. 

Locus PERFORATUS (Lat. locus, a place, and perforatus, bored). A per- 
forated space. 

LumpBricates (Lat. lumbricus, an earth-worm). The name of certain 
muscles of the hand and foot, so called from their resemblance to 
the earth-worm. 

Lunwta (Lat. lunula, dim. of luna, the moon). The small white portions 
at the root of the nails. 

Lympu (Lat. lympha, water). A colourless liquid of an alkaline character 
which fills the lymphatic vessels. 

Lympuatics (from preceding), The term applied to vessels containing 
lymph. 
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Lyra (Lat. lyra, a lyre). The name given to that part of the fornix 
which presents the appearance of some white lines somewhat re- 
sembling the strings of a lyre. 


MAcERATION (Lat. macerare, to make soft by steeping). The steeping of 
a body for some time in water, spirit, ether, wine, or vinegar, for 
purposes of softening. 

Matar (Lat. mala, the cheek). Belonging to the cheek. 

MALLEoLaR (Lat, malleolus, dim. of malleus, a hammer). A term applied 
to two projections of bone which overhang the ankle-joint. 

MAtueus (Lat. malleus, a hammer). The hammer bone, one of the small 
bones of the ear. 

Masseter (Gk. pacodoua, I chew). One of the chief muscles of masti- 
cation. 

Mastorp (Gk. paords, a breast, and eldos, like). A prominence which 
resembles the nipple of the breast. 

Maxitiary (Lat. maxilla, the cheek bone). Belonging to the jaws. 

Mratvs (Lat. meatus, a passage). A passage. 

Mepiastinum (Lat. medius, middle, and sto, I stand). The space left 
between the two pleural sacs in the cavity of the thorax. 

MeEpDwLta (Lat. medius, middle). Marrow, situated in the middle of the 
bones, 

MEMBRANE (Lat. membrana, the skin of an animal), A thin substance 
lining a cavity. 

Meniness (Gk. uijveyé, a membrane). The membranes of the brain. 

MENSTRUATION (Lat. menstrua, pl. of menstrwus, a monthly allowance). 
The: periodical discharge from the female generative organs of a 
bloody fluid poured out by the inner surface of the uterus, 

Menta (Lat. mentum, the chin). Belonging to the chin. 

Mesentery (Gk. pécos, middle, and éyrepoy, an intestine). The membrane 
which suspends the small intestines from the posterior wall of the 
abdomen ; a reflection of the peritoneum. 

MestAu (Gk. pécos, middle). In the middle line. 

Meso- (Gk. wéoos, middle), A term compounded with other words to 
attach the meaning of middle to these words. 

Meta- (Gk. werd, beyond). A Greek preposition prefixed to anatomical 
terms to convey the idea of farther distance, as in metacarpus, beyond 
the carpus. 

Mrrosis (Gk. ulros, a thread). Cell-division preceded by peculiar changes 
in the nucleus. The same as karyokinesis. 

Moprotus (Lat. modiolus, the nave of a wheel). The central osseous column 
of the cochlea. 

Morar (Lat. mola, a millstone). Grinding teeth. 

Mons pusis (Lat. mons, a mountain, and pubes, one of the bones of the 
pelvis). The pad over the pubes in the female. 

Mucrrarous (Gk. wvéa, the mucus of the nostrils, and parire, to produce). 
Producing mucus, 

Mucus (Gk. wvéa, the mucus of the nostrils). The liquid secreted by 
mucous membrane. 

Myto-nyorp (Gk. win, a millstone), Attached to the lower jaw (part of 
the mill), and the hyoid bone. 

Myotrmma (Gk. «is, a muscle, and \eupwa,a membrane), <A delicate sheath 
investing the ultimate fibrils of muscular tissue. 
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Myo.rne (Gk. wis, a muscle). A transparent substance contained in the 
ultimate fibrils of muscular tissue. 

Myorpes (Gk. 0s, a muscle, and efdos, like). _ Platysma myoides. 

Myrtirorm (Gk. pipros, a myrtle berry, and Lat. forma, likeness). A 
fossa on the superior maxillary bone is so called on account of its 
shape. 


Nares (Lat. nares, the nostrils). The cavities of the nose. 

Nasat (Lat. nasus, the nose). Belonging to the nose. 

Nasion (Lat. nasus, the nose). The depression at the junction of the nose ° 
with the forehead. 

Navet (Sax. nafela, from nafa, nave). The vernacular name for the 
depression in the middle of the abdomen, being the scar left by the 
detachment of the umbilical cord after parturition. 

NavicuaR (Lat. navicula, a small ship). Term applied to the boat-like 
or scaphoid bone of the wrist. 

Necrosis (Gk. vexpow, I mortify). Term used to denote death of the 
bone. 

Nerves (Lat. nervus, a string or cord). White cords arising from the 
brain, or the spinal marrow, and distributed over every part of the 
system, 

Nevroatta (Gk. vedpov, nerve, and yAa, glue). The connective elements 
of nerve tissues. 

NevroLemMA (Gk. vedpov, nerve, and Néuua, a skin). The primitive 
sheath of nerve fibre. 

NorocHorp (Gk. vwrov, the back, and xopdn, a cord). The primitive 
vertebral column. 

Nuctevus (Lat. nucleus, a kernel). A body usually found in the centre of 
a cell, 

Nymenaz (Gk. Nuugdar, Nymphs). Two folds of mucous membrane 
situated within the labia majora of the pudendum, so called because 
they direct the course of the urine. 


OBELION (Gk. oBedos, a mark). The slightly flattened area of the skull, 
near the parietal foramina. 

OBTURATOR (Lat. obtwro, I stop up). An aperture in the innominate bone 
which in the recent state is nearly closed by a membrane. 

Ocorput (Lat. 0b, caput, against the head). The back part of the head ; 
the part opposite to the front or sinciput. 

OponToID (Gk. ddovs, a tooth, and efdos, like). Resembling a tooth. 

(Epema (Gk. olSnua, from oidew, I swell). An infiltration of the subcu- 
taneous areolar tissue. 

(EsopHacus (Gk. olw, ow, I carry, and pdyew, to eat). The gullet. 

OLECRANON (Gk. ddév7, the elbow, and xpavov, the head). The tip of the 
elbow. 

Oxractory (Lat. olfacere, to smell). Belonging to the sense of smelling ; 
the name of the first pair of cerebral nerves. 

Ontvary (Lat. oliva, an olive). The olivary bodies are two olive-shaped 
eminences of the medulla oblongata. 

OmeNTUM (Lat. omentum, the caul wherein the bowels are wrapped— 
Ainsworth). 

Omo-Hyorp (Gk. mos, the shoulder). Attached to the shoulder and the 
hyoid bone, 
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OPHTHALMIC (Gk. 6@0aduds, the eye), Belonging to the eye. 

OPPONENS (Lat. opponens, opposing). A term applied to a muscle which 
brings the thumb inwards, so as to oppose the fingers. 

Optic (Gk. érropa, to see), Belonging to the sight. 

ORBICULAR (Lat. orbiculus, a little orb). Having a spherical or circular 
form; a name given to several muscles and to one of the ossicles of 
the ear. 

Os (ornts) (Lat. os, oris, the mouth). A mouth; a passage or entrance 
into any place. 

Os (ossis) (Lat. os, ossis, a bone). A bone. 

Os cALcis (Lat. os, a bone, and calx, the heel). The bone of the heel. 
OSSA TRIQUETRA (Lat. os, a bone, and triquetrus, having three corners). 
Small triangular bones sometimes found in the lambdoidal suture. 

Ossrous (Lat. os, a bone). Bony, formed of bone. 

OssIcuLa (Lat. ossiculum, a little bone). Little bones. 

OSSIFICATION (Lat, 0s, a bone, and facio, I make). The act of the forma- 
tion of bone. 

OSTEODENTINE (Lat. 0s, a bone, and dens, a tooth). A peculiar form of 
dentine, approaching closely to bone in its structure. 

OstroBLasts (Gk. éc7éov, bone, and BAdaros, a germ). The formative cells 
of bone. 

Osrrociasts (Gk. doréov, bone, and xAdw, I break). The destructive 
cells of bone. . 

OsTEOGENESIS (Gk. éoréov, a bone, and yévecis, formation). The develop- 
ment of bone. 

OsrEoLoey (Gk. dc7éov, a bone, and Aéyos, a discourse). A description of 
bones. 

Ostium (Lat. ostiwm, a mouth). The door or mouth of a tubular 
passage. 

Otrc GANGLION (Gk. ofs, an ear, and yayyAoy, a tumour). A small gan- 
glion near the ear. 

OtoconiA (Gk. os, the ear, xévis, dust). SGnuts particles of calcareous 
sand found in the membranous labyrinth of the ear. 

OroxiTHs (Gk. ods, the ear, and Gos, a stone). Synonymous with otoconia. 

OvarIAN (Lat. ovum, an egg). Pertaining to the ovary. 

Ovum (Lat. ovwm, an egg). 

Oxyntic (Gk. ofvs, acid). Name given to certain cells of the stomach, 
from the supposition that they form the acid of the gastric juice. 


PACCHIONIAN BODIES. Small round whitish granulations found in connec- 
tion with the membranes of the brain and called after Pacchioni. 
PacINnIAN. Pacinian corpuscles are found on the peripheral extremities of 
the nerve fibres, chiefly in the palm of the hand and the sole of the 

foot, and are named after Pacini, an Italian anatomist. 

PALPEBRA (Lat. palpebrare, to wink). The eyelids. 

PAMPINIFORM (Lat. pampinus, a tendril, and forma, likeness). Plexus of 
veins of the testicle. 

PanorEAs (Gk. way, all, and xpéas, flesh). A conglomerate gland situated 
transversely across the posterior wall of the abdomen, It is also called 
sweet-bread. 

Pannicutus (Lat. dim. of pannus, a piece of cloth), A membrane. . 

ParitLa (Lat. papilla, teats). The small conical eminences situated on 
the tongue and the deep layer of the skin, 


s 


GLOSSARY OF ANATOMICAL TERMS. 815 


PARIETAL (Lat. paries, the wall of a house). The term applied to two of 
the bones of the cranium. 

Parorip (Gk. rapd, near, and o@s, the ear). The salivary gland situated 
just in front of the ear. 

PaTELLA (Lat. patella, a small pan). The knee-pan, or cap of the knee. 

PECTINEAL (Lat. pecten, the pubic bone). The term applied to prominences 
of the pubic bone. 

PrcTORALIS (Lat. pectus, the breast). The term applied to two muscles of 
the breast. 

Prtvis (Lat. pelvis, a basin). The osseous girdle which contains the in- 
ternal organs of generation. 

Penis (Lat. penis, a tail). The male organ of generation. 

Pennirorm (Lat. penna, a feather, and forma, likeness). Feather-shaped ; 
a term applied to those muscles that have their fibres arranged on one 
side of a long tendon. 

Peptic (Lat. pepticus, digestive). Pertaining to digestion. 

PERFORANS (Lat. perforare, to pierce through). A designation of the flexor 
profundus digitorwm from its perforating the tendon of the flexor 
sublimis. 

Pericarpium (Gk. repli, around, and xapdia, the heart). The membrane 
which surrounds the heart. 

PgRIcHONDRIUM (Gk. zepl, around, x6vdpos, cartilage). The membrane 
that covers the free surface of cartilage. 

Pericranium (Gk. zepi, around, and xp&moy, the cranium). The periosteum 
of the cranium. 

Perimystum (Gk. zepi, around, and pus, muscle). The areolar sheath 
surrounding muscular fibre. 

Prrineum (Gk. zrep/, around, and vaiw, I am situated). The space between 
the anus and the scrotum, or anus and vagina. 

Peringevrium (Gk. zepi, around, and vevpov, a nerve). The sheath which 
encloses the funiculi of a nerve. 

Periosteum (Gk. zepi, around, and édcreov, a bone). The membrane which 
covers the outside of a bone. 

Perioric (Gk. epi, around, and ous, the ear). The petrous and mastoid 
portions of the temporal bone. 

Peritoneum (Gk. zepi, about, and reivw, I stretch). The serous membrane 
which lines the abdominal and pelvic cavities. 

PERONEAL (Gk. zrepévy, the pin of a buckle). Belonging to the fibula. 

Pes (Lat. pes, the foot). A term applied to parts resembling a foot. 

PES ANSERINUS (Lat. pes, a foot, and anserinus, belonging to a goose). 
The goose’s foot. The name of a plexus of nerves formed by the 
facial, or portio dura of the seventh pair, on the side of the face. 

Pes accessorius (Lat. pes, a foot, and accessio, I add to). A swelling. 
at the junction of the posterior and middle horns of the lateral 
ventricles. 

Pers HIPPOCAMPI (Lat. pes, a foot, and hippocampus). The termination or 
foot of the hippocampus major. 

Perrrous (Gk. rérpa, a rock). The term applied to the hardest portion of 
the temporal bone. Petrosal. 

Pryer’s PATCHES. The groups of lymphoid nodules in the small in- 
testine. 

Puatanx (Gk. ¢ddayé, a rank of soldiers). A term applied to the bones 
of the fingers and toes, from their regularity. 


. 
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Puarynx (Gk, pdpuyé, the throat). The upper part of the food passage. 

Purenic (Gk. gppjv, the mind). Belonging to the diaphragm. The 
ancients supposed the diaphragm to be the seat of the mind, and 
hence they called it phrenes. 

PIA MATER (Lat. pia, tender, and mater, mother). The innermost mem- 
brane of the brain. 

PINEAL (Lat. pinus, a pine). A small body, situated in the interior of the 
brain, is called the pineal body. 

Pinna (Lat. pinna, a feather). The expanded part of the external ear, 

PISIFORM (Lat. piswm, a pea). A bone of the wrist, shaped like a pea. 

Pirurtary (Lat. pitwita, the secretion of the nostrils). The body thus 
named was so called because it was erroneously supposed to be the 
source of the nasal mucus. 

Pracenta (Lat. placenta, a cake). The after-birth. 

Prantaris (Lat. planta, the sole of the foot). A muscle which in the 
plantigrade animals makes tense the fascia of the sole of the foot. 

PratysmaA (Gk. rXdrvopya, a flat piece). See Myores. 

PreuRA (Gk. evpd, side). A membrane which covers the inside of the 
ribs, and the outside of the lungs. 
PNEuMOGASTRIC (Gk. rvetuwr, the lung, and yacrhp, the stomach). The 
great nerve distributed to the larynx, lungs, heart, and stomach. 
Pomum Apami (Lat. pomum, an apple). Adam’s apple. The anterior 
prominence of the thyroid cartilage. 

PoPLITEAL (Lat. poples, the ham). The space behind the knee is so called, 
and certain nerves and vessels in it receive the same name. 

PortAat (Lat. porta, a gate). The great vein which enters the liver through 
the transverse fissure (“gate of the liver”) is so named. 

Portio DuRA (Lat. portio, a part, and dura, hard). The facial nerve. 

PoUPART’S LIGAMENT. The lower border of the aponeurosis of the external 
oblique muscle of the abdomen, attached to the anterior superior spine 
of the ilium and spine of the pubes. 

Prepvuce (Lat. preputium.) The foreskin. 

Prorunvwus (Lat. profundus, deep). Deep-seated. 

PRONATOR (Lat. pronus, face downwards). Muscles bringing the hand to 
the prone position are thus named. 

ProstaTE (Gk. wp, before, and tornui, I stand). A glandular body which 
stands in front of the bladder. . 

ProtorpiasmM (Gk. rp&ros, first, and m\doow, I form). The material of 
which all cells are originally formed. 

PsEUDOPODIA (Gk. Wevdijs, false, and zovs, a foot). Processes put out by 
free protoplasm. ; 
PsEuDO-sTOMATA (Gk. Wevdrs, false, and o7éua, a mouth). Minute inter- 

cellular patches in serous membranes, which resemble openings but 
are not. 
Psoas (Gk. Yéa, the loin). A muscle of the loin. ; 
PrerRIon (Gk, wrepvé, a wing). The tip of the great wing of the 
sphenoid. 
PreryGorp (Gk. rrépvé, a wing, and eldos, like), Wing-like processes. 
Pubes (Lat. pubescens, covered with hair). 
Pupic (Lat. pudeo, Iam ashamed), The arteries and nerves going to the 
perineum and external organs of generation are thus named, 
Putmonary (Lat. pulmo, the lung). Belonging to the lungs, 
Pounotum (Lat. punctwm, a point). 
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Pytorus (Gk. mudAwpds, a gate-keeper). The lower opening of the 
stomach. 

Pyrirormis (Lat. pyrus, a pear, and forma, shape). A pear-shaped 
muscle, 


QuaprRatus (Lat. guadratus, square). The name of several muscles having 
a square form. 

Quapriceps (Lat.). Having four heads. 

(QUADRIGEMINA (Lat. quadrigeminus, four arranged in two pairs). Name 
given to the optic lobes of the brain, from their division into four. 


Racemoss (Lat. racemus, a cluster of grapes). Clustered. 

RACHIDIAN (Gk. pdyis, the spine). Belonging to the spinal column. 

Raptvs (Lat. radius, a ray, or spoke of a wheel). One of the bones of the 
forearm. 

Ramvus (Lat. ramus, a branch). 

RANINE (Lat. vana, a frog). This word seems to be derived from ranula, 
an affection which is supposed to resemble a frog, 

Rapun (Gk. fa¢7, a seam). The line of junction of two lateral parts. 

Rectus, Recrum (Lat. rectus, straight). A straight muscle or tube. 

RENAL (Lat. ven, the kidney). Belonging to the kidney. 

RestirorM (Lat. vestis, a cord). A cord-like band. 

Retina (Lat. rete, a net). The nervous net-work of the eye. From the 
same root we have vete mucosum, rete testis, and others. 

RETINACULA (Lat. vetinere, to hold back). Fibrous bands on the back of 
the neck of the femur. 

Risortus (Lat. rideo, Ilaugh). The risorius Santorini is the muscle which 
produces the sardonic smile. 

Roruta (Lat. dim. of rota, a wheel). The patella. 

Rues# (Lat. rwga, a wrinkle). Term applied to certain folds of mucous 
membrane. 


Saccutus (Lat. dim. of saccws, a bag). A membranous bag in the in- 
ternal ear. 

Sacrum (Lat. sacris, sacred). The sacrum was offered as a sacrifice by 
the ancients. 

Saqrrrau (Lat. sagitta, an arrow). Term applied to the straight suture 
between the parietal bones. 

SALPINGO-PHARYNGEUS (Gk. cdAmcyé, a trumpet). Name given to a muscle 
which passes from the Eustachian tube to the pharynx. 

SAPHENOUS (Gk. ca@nv7js, manifest). Name given to the superficial veins 
of the leg, because they are usually prominent. 

SARCOLEMMA (Gk. odpé, flesh, and Adéuua, a covering). The covering of 
the muscular fibres. 

SaRTORIUS (Lat. sartor, a tailor). The muscle thus named is used in 
crossing the legs. 

Scata (Lat. scala, a stair). Three spiral passages in the cochlea are so 
called. 

Scatenus (Gk. cxadjvos, a geometrical figure having three unequal sides). 
The name of several muscles of the neck which are triangular in 
shape. 

ScapHorD (Gk. cxag7, a boat, and efdos, like). Anything having a boat- 
shape. 
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Scaputa (probably from Gk. cxamdvy, a spade), The shoulder-blade. 

ScHINDYLESIS (Gk. cxwd’dew, I cleave), An articulation in which the 
prominent spine of one bone is placed between two laminz of the 
other, like a wedge into the wood it splits. The best example of this 
is the articulation of the rostrum of the sphenoid with the vomer. 

Soratic. See IScHIATIO. 

Screroric (Gk. cxdepds, hard). The dense outer tunic of the eye. 

Scrotum (Lat. scrotum, a leather bag). The pouch which contains the 
testicles. : 

Sepacrous (Lat. sebum, suet). The glands which lubricate the hairs are 
thus named. 

Sexxa turcica (Turkish saddle). The hollow on the upper surface of the 
sphenoid is so called from its supposed resemblance to a Turkish 
saddle. 

Septum (Lat. sepio, I hedge in). A partition. 

SERRATUS (Lat. serra, a saw). The muscles which bear this name are so 
called from the resemblance of their costal attachments to the teeth 
of a saw. 

Sresamorp (Gk. onodmov, sesame, and eidos, like). Bones contained in 
tendons of muscles. 

Stemorp (Gk. ¢, form of sigma, and e@dos, like), Cavities which resemble 
in shape the old Greek letter sigma. 

Sinus (Lat. sinus, a hollow). A cavity or cell; also a venous channel, as 
those in the dura mater and heart. 

SKELETON (Gk. oxéAX\w, I dry). The dry bones of any animal. 

SotEus (Lat. solea, a sandal; also a sole fish). A muscle which bears 
some resemblance to a sole fish. 

SPERMATOZOA (Gk. orépua, seed, and (@ov, an animal), The generative 
cells of the male. Spermatic. 

SPHENOID (Gk. o@ijv, a wedge, and efdos, like). The bone so named 
wedges in the other bones of the base of the skull. 

SpuHrncter (Gk. odiyyw, I contract). A term applied to those muscles 
which close an aperture. 

Sprrem (Gk. oreipaya, a twisted cord). A stage of nuclear division. 

SPLANCHNIC (Gk. omAdyxvoy, a viscus or intestine). Nerves which go 
chiefly to the intestines. 

SPLEEN (Gk. o)yjv, the spleen). The spleen. 

Sprenius (Lat. spleniwm, a pad), A muscle of the neck. 

Squamous (Lat. sguama, a scale). A scale-like piece of bone. 

SraPepius (Lat. stapes, a stirrup). The muscle of the stirrup bone of the 
ear, 

STEPHANION (Gk. orépavos, a crown or coronet). The point where the 
coronal suture crosses the upper temporal crest. 

SrerNum (Gk. crépvov, the breast or chest), The breast bone. 

Sromata (Gk. oréua, a mouth). Openings communicating between the 
surface of serous membranes and the lymphatic capillaries. ~ 

Stroma (Gk. orp&ua, a bed). The tissue forming the framework of an 
organ, 

Stryror (Gk. o7iNos, a style or pen, and eldos, like), An osseous process 
which resembles an ancient stylus. 

Susiimis (Lat. sublimis, high). Superficial. 

SuporiFrerovs (Lat. sudor, sweat, and fero, I bear), Term applied to the — 
sweat glands and their ducts. 
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Sutcus (Lat. sulews, a hollow). A hollow between convolutions of the 
brain. 

Suprnator (Lat. supinus, lying face upwards). Muscles which bring the 
arm to such a position that the palm of hand looks upwards are called 
supinators. 

Surat (Lat. sua, the calf of the leg). Belonging to the calf. 

SUSPENSORIUM (Lat, sub, under, and pendo, Thang). That which slings up 
or supports. : 

SustenTacuLum (Lat. sustento, I support). Supporting. 

Suture (Lat, sutwra, a seam). The union of two bones by rough edges. 

SympuHysis (Gk. ovv, together, and ¢’w, I grow), ‘An articulation in 
which there is no manifest motion ” (Hoblyn). 

SYNARTHROSIS (Gk. ovv, together, and ap@pdv, a joint). An articulation 
in which there is complete fixture. 

SYNCHONDROSIS (Gk. ctv, together, and xévdpos, cartilage). An articula- 
tion partly cartilaginous and partly fibrous. 


Tanta (Gk. rawia, a band). The term is applied to certain bands of 
nerve matter in the brain. 

Tarsus (Gk. rapoés, the upper surface of the foot). The bones of the 
posterior part of the foot. 

TEGMENTUM (Lat. tegere, to cover). Term applied to the upper strand of 
the crus cerebri. 

Teta (Lat. tela, a web). A term applied to web-like tissues. 

TEMPORAL (Lat. tempora, the temples, from tempus, time), Belonging to 
the temples. 

- Tenpon (Lat. tendere, to stretch). The fibrous extremity of a muscle, 
by which it is attached to bone. 

Tensor (Lat. tendere, to stretch). A term conventionally applied to a 
muscle which stretches any part. 

TentoriumM (Lat. tentoriwm, a tent). A process of the dura mater. 

Terres (Lat, teres, round). 

THALAMUS (Gk. @déAauos, a bed). The part of the brain against which 
the optic nerves rest at their commencement is called thalamus 
opticus. 

THEA (Gk. @4xy, a case). The sheaths of the tendons of the fingers are 
called thece. 

THENAR (Gk. Oévap, the palm of the hand). The mass of muscles forming 
the ball of the thumb is called the thenar prominence. 

TuHoRAX (Gk. @dpaé, a breastplate). The chest. 

Tuymus (Lat. thymus, thyme). A gland found in the upper part of the 
chest of young animals. 

TuyrRorp (Gk. Oupeds, a shield, and efdos, like). Shield-shaped. 

Trp1a (Lat. tibia, a pipe or flute). The large bone of the leg. 

TorcuLtaRk Heropuitt (Lat. torewlar, a wine-press). The meeting of the 
sinuses of the brain on the occipital bone. Literally it means the 
‘‘wine-press of Herophilus.” 

TRABECULAE (Lat. dim. of trabs,a beam). Fibrous bands in the interior 
of such organs as the spleen, lymphatic glands, and penis. 

TraAcHEA (Gk. rpaxvs, rough). The wind-pipe. It was formerly called 
arteria trachea, the “rough air-passage;” rough from its car- 
tilages. 

TrRACHELO—(Gk. tpaxnXos, the neck). Connected with the neck. 
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Tracus (Gk. rpdyos, a goat). A process of the external ear. 

Trapezium, TRAPEZIUS (Gr. Tpamefa, a table). Having a tabular form. 

Triceps (Lat. tres, three, and caput, a head). Having three heads. 

TricusPIp (Lat. tres, three, and cuspis, a point). Name given to the 
right auriculo-ventricular valve from its being composed of three 
flaps. 

TrIGoNneE (Gk. zpets, three, and ywvria, an angle). A triangle at the base 
of the bladder. 

TRIQUETRA. See OSSA TRIQUETRA. 

TROCHANTER (Gk. tpoxdw, I roll or turn). Two prominences of the femur 
are so named. 

TROCHLEA (Gk. rpoxés, a wheel). A kind of pulley. 

TURBINATED (Lat. turbo, a top). The term is applied to certain coiled 
bones in the nasal cavities. 

Tympanic (Lat. tympanum, the drum of the ear). Belonging to the 
cavity of the middle ear, or to the drum. 

Tyson’s GLANDS. Sebaceous glands situated around the corona of the 
penis, and named after Tyson, who first described them. 


Uuna (Gk. &\évy, the elbow). One of the bones of the forearm. 

Umaiticus (Lat. wmbilicus), The navel. 

UNCINATE (Lat. wnecus, a hook). Hooked. 

Uncuat (Lat. wnguis, a nail). Belonging to the nail. 

Uracuus (Gk. ofpor, urine, and éyw, I hold). A cord which forms one of 
the ligaments of the bladder. It is the remains of the allantois of 
the embryo. 

Ureter (Gk. ovpéw, I pass water). The tube which conveys the urine 
from the kidney to the bladder. 

Urerura (Gk. ofpov, urine). The tube which conveys the urine from the 
bladder. i 

Urervs (Lat. uterus, the womb). 

Uvea (Lat. wva, grape). The posterior layer of the iris, named from its 
resemblance in colour to a grape. 

Uvuna (Lat. dim. of wa, a grape). The small tongue which depends 
from the centre of the soft palate. 


VaGina (Lat. vagina, a sheath), The term is generally restricted to the 
vulvo-uterine canal. 

Vacus (Lat. vago, I wander). The pneumo-gastric nerve. 

Vetum (Lat. velum, a veil), A thin membranous layer which covers any 
part. 

VENTER (Lat. venter, the belly). 

VeERMIFORM (Lat. vermis, a worm, and forma, shape). Having a shape 
like a worm. 

VERTEBRA (Lat. vertere, to turn), The segments of the seats column, 
So called because they turn on each other, 

Vesicat (Lat. vesica, a bladder). Pertaining to the bladder. 

Vinui (Lat. villus, shaggy hair). Small processes on the mucous mem- 
brane of the small intestine. 

Vinouta (Lat. vineula, a small chain). Accessory bands found in the 
sheaths of the tendons of the fingers. 

ViscERA (Lat, viscus, pl. viscera, one of the internal organs of the body). 
The internal organs. 
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Virreovs (Lat. vitrwm, glass). The transparent mass which occupies the 
posterior part of the globe of the eye. 

Vorar (Lat. vola, the palm of the hand). Belonging to the palm. 

VomeER (Lat. vomer, a ploughshare). The central bone of the nose. 

Vutva (Lat. volvere, to roll). The genital opening of the female, enclosed 
by the labia majora. 


WormiAn. The ossa triquetra are sometimes called Wormian bones from 
Olaus Wormius, who first described them. 


XIPHOID (Gk. dos, a sword, and efdos, like). The lower piece of the 
sternum. 


Zyreoma (Gk, évyés, a yoke). Joining together the bones of the side of the 
head and face. : 
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stomach 
corporis cavernosi 
cremasteric 
crico-thyroid . 
cystic . . 
deferential 
dental . 
diaphragmatic 
digital of hand 
foot 
dorsales pollicis 
dorsalis hallucis 
indicis 
linguee 
pedis 
penis 
scapule 
emulgent 
epigastric = 
pamernelat 
ethmoidal 
facial ; 
facial, transverse ¥ 
femoral . 
frontal 
gastric . 
gastro- duodenal 
gastro-epiploica dextra. 


sinistra 
gluteal . 
hemorrhoidal 
helicine . 
’ hepatic . 
hyoid 
hypogastric 
ileo-colic 
iliac, common 
external 
internal 
ilio-lumbar . 
infra-orbital . 
innominate 
intercostal é 
anterior 
superior 
interosseous . 
intestini tenuis 
ischiatic 
labial . 
lachrymal 
laryngeal - 
lateral nasal . 
sacral . 
lingual 
lumbar . 
magna pollicis 
malleolar 
mammary . F 
internal 
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ARTERIES—continued. 
mastoid . a 
maxillary, internal 
mediastinal 
meningeal, anterior 
inferior 
lesser . 
middle 
posterior 

mesenteric, inferior 
superior 

metacarpal 

metatarsal ; 

musculo-phrenic . 

mylo-hyoid 

“nasal 

nutrient-of humerus 
tibia 

obturator 

occipital 

cesophageal 

ophthalmic 

orbital 

ovarian . 

palatine, anterior 

ascending 
descending 

palpebral 

pancreatica magna 

pancreatice parvee 


pancreatico-duodenal . 


parotidean 
perforating, femoral 
palmar 
plantar 
pericardiac 
perineal, superficial 
peroneal 


pharyngeal, ascending 


phrenic . 

plantar . 

popliteal F 

princeps cervicis . 
pollicis 

profunda cervicis . 
femoris . 
inferior . 
superior . 

prostatic 

pterygoid 5 

pterygo-palatine 

pubic 

pudic, external 

internal 

pulmonary . °. 

pyloric . 

radial 

radialis indicis 

ranine 

receptacular . 


recurrent, interosseous 


radial 
tibial 
ulnar 
renal : 
sacral, lateral 
middle 
pea er posterior 


412, 


387, 


424, 


421, 


429; 


439, 
4495 


426, 
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ARTERIES—continued. 
sigmoid . 3 : 
spermatic . 
spheno- eager 
spinal . 
splenic . 
sterno-mastoid 

{ stylo-mastoid 
subclavian 
sublingual 
submaxillary . 
submental . 
subscapular . : 
superficialis voli . 
supra-orbital 5 
supra-renal 
ole apie 


temporal, deep ;: 
superficial 
thoracic A 
thymic . 
thyroidea i ima 
thyroid, inferior . 
lowest. ‘ 
superior . 
tibial, anterior 
posterior 
tonsillar : 
transversalis colli” 
humeri 
perinei 
tympanic 
i ae 
wnbilical 
re rh : 
aginal . 
a. brevia | 
intestini tenuis 
of vas-deferens 
vertebral ; 
vesical 
Vidian . 
Arthrodia . 
Arthrology 
Articulations . 
Arytenoid cartilages 
glands 


Auerbach, plexus. of. 
Auricles of the heart 
pao tea openings 


thyroid 
Axis cylinder 


Bartholin’s duct 

A glands 
Base of the brain 
Basement membrane 
Bauhin, valve of 
Bertin, bones of 
Bertini, columns of . 


426, 
397, 


407, 


391; 


427; 
429, 


429; 


175) 


663, 
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Bicuspid teeth . 
Biliary ducts 
Bladder 
Blood 5 
clot . 
corpuscles 
platelets . . 
ick semen: structure of 
eigen ee of 
4404p pineal . 
Bodies, supra-renal . 
BONES: 
chemical composition 
development k 
minute structure 
number of . 
structure 
astragalus 
atlas % 
axis 
calcis 
carpus 
clavicle . 
coccyx 
coxee 
cuboid 
cuneiform, of carpus 
external of tarsus 
internal 
middle 
ethmoid : 
femur 
fibula 
frontal . 
humerus 
hyoid 
ilium 
incus 
innominate 
ischium . 


jugal_. 

lachrymal 

lingual 

magnum 

malar 

malleus . 

maxillary, lower 

upper 

metacarpus 

metatarsus 

nasal. 

occipital 

orbicular 

palate 

parietal . 

patella . 

pelvis : 

phalniiges of hand 
foot . 

pisiform 

pubes. 

pyramidal 

radius . 

ribs 

sacrum . 

scaphoid of carpus 
tarsus 


153) 


BONES—continued. 
scapula . 
semi‘lunar. 
sesamoid of hand . 

foot 
sphenoid’ 
spongy 
stapes 
sternum 
tarsus. 
temporal 
tibia 
trapezium 
trapezoid 
triquetra 
turbinated, inferior 
superior 
tympanic : 
ulna 

unciform 

vertebra prominens 

vertebree, cervical 


dorsal 
lumbar . 
vomer 
Wormiana 


Botal, foramen of 

Bowman's discs 

Brachia cerebri 

Brain 

Bregma 

Bronchi 

Bronchial tubes 

Bronchocele 

Bruch, membrane of 

Brunner’s glands 

Bulb of corpus spongiosum 
olfactory 

Bulbous part fof the urethra 

Bulbs of fornix 

Bursze mucose . 


Creecum 
Calamus scriptorius . 
Calcarine fissure 
Calices 
Canal of Alcock 
Hannover . 
Huguier 
Hunter 
Nuck . 
Petit . 
Schlemm 
Stilling 
Canaliculi of bone 
lachrymal 
Canals of Havers 
Cancelli of bone 
Canine teeth 
Canthi 
Capillaries ‘ 
Capsule of Glisson 
Tenon 
Caput coli 
gallinaginis 
Carpus ; 
Cartilage, articular . 
elastic 


236, 615, 
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PAGE CARTILAGE—continued. PAGE 
Hog ey fibro 19 
147 hyaline 17 
174 interarticular of clavicle 198 
174 jaw . 189 
Too wrist . 205 
102 of Meckel : 119 
640 permanent eae 3, 
131 reticular . Bee ah ts. 
167 semi-lunar - 276 
94 temporary 2 Te 
164 xiphoid ABP 
149 Cartilages, arytenoid - 676 
150 bronchial - 689 
120 costal me <1 
II5 of larynx . 675 
106 Santorini . 676. 
99 trachea - 684 
143 Caruncula lachrymalis . 619 
151 mamillaria - 499 
78 sublingualis . 704 

75 | Caruncule myrtiformes . LAST 

78 | Cauda equina - 486 

80 Cava, vena . 464 
116 Cells ‘ c : z 
120 epithelial . : 7 
672 ethmoidal - 106 
29 hepatic . 745 
515 | Cell division ; 3 
497 direct : 3 

- 528 indirect. : 3 
684, 688 Cement : otgns 
- 688 Centrum ovale . - 506 
686 Cerebellum ; ‘ «G16 
624 structure of . a PaGR7 
732 | Cerebro-spinal axis . - 485 
773 fluid 533) 535 
537 Cerebrum . E : 2 : - 497 
777 transverse section of 521 

- 499 | Ceruminous glands . nes 636 
58, 177 Cervical ganglia 602 
Chambers of the eye 631 

735 | Cheeks. ; 703 
519 Chiasma of optic nerves . 538 
505 Chondrin . 19 
759 | Chord longitudinales - 507 
313 tendinz 663, 667 
633 | Chordz vocales “O78 
98 Willisii 454 
436 | Chorio-capillaris 624 
795 | Choroid coat 624 
633 plexus . 508 
624 | Chromatin 3 
63x | Chromoplasm 3 
22 Chyle 7 
620 | Cilia . 618 
2r Ciliated epithelium . , ro 

20 | Ciliary ligament 627 
710 processes 626 

, 616 Circle of Willis 402 
47 | Circulation, adult 660 
746 foetal 672 
621 Circulus tonsillaris . 555 
735 venosus Halleri . 800 
776 Willisii 402 
146 Claustrum zi 523 
18 Clava 493 

18 | Clitoris 796 
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Clivus ne 
Clot, blood 3 
Cochlea : : 
Coccygeal gland ° 
Coeliac axis 


Colon 
Bolouiein” x 
Column of Burdach . 
Goll 
Columna of nose 
Columns carne . 
Columnar epithelium 
Commissures 
Commissure, great . 
Concha . 
Condylarthrosis 
Cones of retina 
Congenital hernia 
Coni vasculosi . 
Conjunctiva 
Connective tissue 
Conus arteriosus 
medullaris 
Convolutions 
structure of. 
Coracoid process 
Corium 5 
Cornea 
Cornicula laryngis 
Cornu Ammonis : 
Cornua of the ventricles . 
Corona glandis . 
Coronary valve . 
Corpora albicantia 
Arantii 
cavernosa 
geniculata . 
Malpighiana 
mammilaria 
olivaria 
quadrigemina 
restiformia . 
striata . 
Corpus callosum 
cavernosum . 
dentatum 
fimbriatum . 
geniculatum . 
Highmorianum 
luteum . 
spongiosum . 
striatum 
Corpuscles of blood . 
Pacinian . 
Corpuscula tactus 
Corti, organ of . 
Costal cartilages 
Costo-coracoid membrane 
Cotunnius, liquor of 
Cotyloid cavity 
Cowper's glands 
Cranial nerves . 
Cranium 
Cribriform fascia 
Cricoid cartilage . 
Crico-thyroid membrane . 


Cohnheim, polygonal areas of. 


INDEX. 
PAGE | 
efor Crura cerebelli . 
4 cerebri 
645 of diaphragm 
611 penis . 
419 Crural arch 
30 canal 
735 ring 
800 Orystallins lens. 
487 Cuneiform cartilages 
487 | Cuneate tubercle 
OLE aoe lobe 
664, 66 upola 
. : i Cuticle 
514 Cutis . : 
500 Cylinder epithelium. 
634 | Cystic duct z 
180 
629 | Dartos 
x Decussation of pyramids . 
z : Deglutition, mechanism of 
9 | Deiters, celisof 
668 Demours, membrane of . 
ge Dentine 3 
4°5 | Derbyshire neck 
sor Derma 
5°5 | Descemet, membrane of . 
Ris Descent of testicle 
ae 3] Detrusor urine : 
676 Development of bone 
510 
Sto | Diaphragm 
ize Diaphysis . 
+, eeroms 
2 Diaster stage 
665, 668 Digital fossa 
“eee DIplOs 
: oEe Dobie’s line 
754) 7 Dorsi-spinal veins 
* 499 | Douglas, fold of 
49 | Duct of Gaertner 
Set nasal : 
493 Wharton's 
da Wirsung, of 
5 Ductus arteriosus 
; S Bartholini 
495) 51 communis choledochus 
509) SII cysticus : 
: pa ejaculatorius 
Ase galactophorus 
794 hepaticus . 
3 773 lymphaticus dexter 
Seon pancreaticus 
Tee prostaticus . 
- Riviniani 
6 7 Stenson’s 
49 thoracicus 
ao8 venosus 
Ee 6 | Duodenum 
4 Dura mater 
156 : 
777 
536 Ear. . 
I2r Bj aculatory duct 
345 Elastic tissue 
676 Elbow, bend of ‘ 
677. | Eminentia collateralis 


24 
intracartilaginous 25 
intramembranous 24 


Enamel . 
Enarthrosis 
Encephalon 
End bulbs. 
Endocardium 
Endolymph 
Endomysium 
Endoneurium 
Endothelium 
Engelmann, discs of. 
Ensiform cartilage . 
Ependyma ventriculorum 
Epidermis . ; ' 
Epididymis 
Epigastric region 
Epiglottic gland 
Epiglottis . 
Epineurium 
Epiphysis . 
cerebri 

Epithelium . i 

ciliated. 


columnar 
cylinder; 
glandular 
goblet . - 
non-stratified 
scaly . 
spheroidal 
squamous 
stratified 
tesselated 
transitional . 
Erectile tissue . 
Eruption of teeth 
Eustachian tube 
valve 
Eye . a ‘s 
Eyebrows . 
Eyelashes . 
Eyelids. 
Eye-teeth . 


Falciform border 
Fallopian tubes ; 
Fallopius, aqueduct of 
hiatus of . 
Falx cerebelli 
cerebri 
FASCIA: 
arrangement of . 
abdominal 
anal 5 
axillary . 
brachial 
cervical . 
Colles, of 
eribriform 
dentata . 
dorsal of hand 
iliac 
infundibuliform 
intercolumnar 
lata F : 
lumbar . 
obturator 


INDEX. 
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FASOIA—continued. 
palmar . 
parotideo- masseteric 
pelvic ; 
perineal . 
plantar . 
popliteal 
recto-vesical . 
spermatic 
supra-hyoidean 
temporal 
transversalis . 
Fasciculi teretes 
of muscle . 
Fauces 
Femoral arch 
‘canal . 
hernia 
ring . 
Fenestra ovalis. 
rotunda 
Fenestrated membrane 
Fibres, arciform 
of heart 
Fibrils of muscle 
Fibrin - 
Fibrin-factors . 
Fibrin-ferment . 
Fibrinogen 
Fibrinoplastin . 
Fibro-cartilage . 
interarticular of the 
clavicle 
jaw 
knee 
wrist . 
Fibrous tissue . 
Filum terminale 
Fimbriz, Fallopian . 
Fissure calearine 
collateral 
dentate 
Glaser, of 
longitudinal 
Rolando, of . 
Sylvius, of 
transverse 
Fissures of the spinal cord 
Fissures of the liver 
Santorini 
Flocculus . ‘ 
Flood, ligament Of... 
Foetal circulation 
Folia cacuminis 
Foltz, valve of . 
Follicles, gastric m 
of Lieberkiinn . 
Fontana, spaces of . 
Foramen, Botal, of . 
ceecum 


+, 93) 
commune anterius . 


Magendie, of . 
Munro, of. 
obturator . 
ovale 
Soemmering, of 
thyroid ; 
Vesalius, of 


491, 


509, 


157, 662, 
Seana 


828 


Foramen, Winslow, of 
Foramina, Scarpa, 0: 
Stenson, of 
Thebesii ., 
Fornix ‘ . ; 
Fossa, hyoid . 
innominata 
ischio-rectal 
navicularis urethra 
saeco 
ovalis . 
of Rosenmiiller 
scaphoid . ‘ 
Fovea hemielliptics : 
hemispherica. 
Foveee of fourth ventricle 
Fourchette 3 4 5 
Freena epiglottidis . 
Frenulum clitoridis — 
Frenum labie . 
linguee 
preeputii 
Frommann’s lines 
Funiculus cuneatus . 
gracilis. 
of Rolando 
solitarius 


Gaertner, duct of . 
Galactophorus ducts 
Gall-bladder : 
Ganglia, cervical 
lumbar 
sacral . 
semilunar 
structure of 
thoracic 3 
Ganglion, Andersch, of . 
ae ad : 


Boo ialeks of . 
cardiac 
carotid 
ciliary 
Cloquet’s 
diaphragmatic. 
Gasserian . 
geniculate 
hypogastric 
impar 
jugular 
lenticular 
Meckel’s 
naso-palatine . 
ophthalmic 
otic . 
petrous 
Ribes, of 
semilunar ‘ 
spheno-palatine 
- submaxillary . 
thyroid . ‘ 
vertebral . 7 
Wrisberg, ‘of 
Ganglion cells . ‘ 
Gastro-colic omentum . 
Gastro-hepatic omentum. 


PAGE 


652, 


INDEX, 


Joo 


riz; 


III 
661 
512 
682 


Gastro-phrenic ligament . 
Gastro-splenic omentum . 


Genu corporis callosi 
Germinal eminence . 
spot . 
vesicle 
Giant-cells “ 
Gimbernat’s ligament 
Ginglymus 5 
Giraldés, organ of 
Gland, epiglottic 
prostate 
thymus 
thyroid 
Glands, absorbent 
arytenoid 
axillary 
Bartholin’ Ss. 
bronchial 
Brunner's 
ceruminous . 
concatenate 
Cowper’s. 
duodenal 
femoral 
follicular 
gastric 
inguinal 
lachrymal 
lenticular 
Lieberkiihn’s 
lingual 
Littré, of 
lymphatic 
mammary . 
Meibomian . 
mesenteric . 
odoriferee 
Pacchionian 
parotid 
Peyer's 
racemose 
saccular 
salivary 
sebaceous 
secreting 
solitary ‘ 
sublingual . 
submaxillary 
sudoriferous 
tracheal 
Glands, tubular 
Tyson, of 
uterine 


‘ Glandule odoriferee ; 


Pacchioni. 
Tysoni 
Glans clitoridis 
penis . 
Glenoil cavity . 
Glisson’s capsule 


Globus major epididymis 


. minor a 
Glomerulus 
Glossary of terms 
Glottis  . ‘ 
Goblet cells. ‘ 


655, 


Goitre 
Gomphosis = 
Graafian vesicles 
Ground substance 
Gubernaculum eer 
Gums 
Gyri, annectant 
frontal 
operti 
temporo- -sphenoidal 
Gyrus fornicatus 


Hair . 

Hannover, canal of . 

Hasner, valve of 

Hamulus of cochlea 

Harmonia . - 

Haversian canals 
lamelle . 
systems . 

Heart : : : 

foetal 

in relation to chest wall 

muscle of 2 

sizeof . 

weight of 2 

Helicine arteries : af 

Helico-trema 

Helix 

Hemispheres, cerebral 

Hensen, disc of 

Hepatic _ 


Hernia, congenital . 
diaphragmatic 
direct . 
encysted 
femoral 
infantile . 
inguinal 
scrotal 

Hesselbach, triangle of 

Hiatus Fallopii 

Hilton’s law 

Hilum lienis 

renale 
Hippocampus major 


minor 
Histology . : 
Horner's muscle 
Huguier, canal of 
Humours of the eye 
Hunter's canal . 
Huschke, valve ‘of 
Hyaloid membrane . 
Hyaloplasm 
Hydatids of Morgagni 
Hymen . 
Hypochondriac ‘yegions 
Hypogastric region . 
Hypophysis cerebri . 


Tleo-cxcal valve 
Tleo-colic valve 


Tleum 3 . 
Tliac regions 
Incus . - 
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PAGE | PAGE 
686 Incisura cerebelli 516 
179 | Infundibula 764 
793 Infundibulum . 499 
12 | Inguinal canal . 205 
783 region 607 
703 | Inion ‘ 528 
503 | Inosculation 43 
502 Inscriptiones tendinz fs «| (292 
503 | Interarticular cartilages of the 

503 | clavicle ; 5 . 198 
504 | jaw 189 
| knee 216 
68° | wrist . 205 
633 Intercolumnar fibres 288 
621 Intermaxillary bone 110 
646 Intervertebral substance 183 
178 | Intestinal canal 727 
2 Intra-cartilaginous ossification 25 
aI Intra-membranous ossification 24 
21 Intumescentia gangliformis 548 
659 Intussusception, movement of 3 
672 Involuntary muscle ; 31 
658 13 93 oiler ; 625 
31 Island of Reil 503 
672 Isthmus of the fauces. 705 
672 Iter ad quartum ventr iculum 514 
a3 Jacobson, cartilage of ‘ ER oS 
633 nerve of . : = 5a O43 
497 organ of . - 614 
29 Jejunum : . 729 
745 Joint, ankle . 220 
elbow 202 

748 : 
297 hip. | 210 
lower jaw 188 

299 2 
297 knee 213 
297 shoulder 201 
346 wrist 205 
297 | Karyokinesis 3 
296 | Karyostenosis . 3 
298 | Kerkring, valves of . 730 
435 Kidneys . 758 
97 Krause, end bulbs of 41 
pe membrane of 29 
758 | Labia majora - 796 
510 minora - 796 
510 Labyrinth . 643, 646 
1 | Lachrymal canaliculi - 620 
«232 | gland - 620 
98, 637 | papilla ‘i 617, 620 
. 631 | puncta 617, 620 
436 sac . «625 
620  Lacteals s 482 
63: | Lacune of bone 22 
2 | Lacus lachrymalis 616 
780 | Lambda 528 
797 | Lamelle of bone 22 
697 Laminated tubercle 517 
697 | Lamina cinerea 498 
490 cribrosa 622 
fusca 622 
739 spiralis 645 
739 Laryngotomy . 678 
729 | Larynx . . 675 
697 | Lateral ventricles - : . 508 
Gage | BONS foe) ey tee pak Oan ries O32 
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Lenticular ganglion ; ; 21807 2'| carpal . - : . 5 + 207 
Levers : + 323, 367 | peroneo-tibial . 4 . - 279 
Lieberktthn’s follicles ; 3 se Ya radio-ulnar : é ; =) 20% 
Ligament . ; . 2 . 176 interspinous . : : ~ -5bq 
LIGAMENTS 5 3 : é ne 1 inter-transverse . : 5 > 184 
accessory : 5 ; - 192 intervertebral : < 5 . 83 
acromio-clavicular ; 5 . 199 jaw, ofthe . : 3 . - 188 
alar 4 . 4 3 fo ong knee, of the . eo fo - 213 
ankle, of the . 5 : + 220 larynx, of the : : é 3: 677 
annular, ankle, of the . t + 347 lateral, of the ankle «. 5 - 220 
radius. ; 3 + 204 elbow. ; + 203 
wrist, anterior + 207, 316 jaw : ; Rete 
posterior . 207, 316 knee : - 2r4 
arcuatum externum . ; potsor phalanges, foot ., 226 
internim . t goo hand . 210 
astragalo-calcaneal 5 < s. ‘220 wrist. . > - 206 
scaphoid 3 ; - 222 liver, of the . 5 5 - 698, 740 
atlanto-axial : * é . 187 longum plante  . < ; + 223 
bladder, of the. ; 5 . 766 malleus, of . 5 ; 5 - 640 
breve plant 5 : ‘ 223 metacarpal . 3 ; ; - 209 
caleaneo-cuboid . : ; » 223 metatarsal . A ‘ 5 . 225. 
scaphoid . ‘ + 222 mucosum : : 5 : - 216 
capsular, hip, of the. : oR nuche . : 4 3 5 ere 
jaw : . . - 189 oblique... : é 5 + 204 
rib. ; ‘ 4 » 20 obturator ‘ “ é : - 107 
shoulder ; . + 201 occipito-atlantal . ; : + 185 
thumb . 3 5 + 209 axial : . ; - 186 
carpal . A : + 207 odontoid ; : 3 oS 5 SS 
carpo- -metacarpal . > : + 208 orbicular 5 ‘ : : + 204 
chondro-sternal . : | - 192 palpebral 5 ; : R - 617 
xyphoid . ; : - 192 patelle . 5 " . org 
common, anterior : ; - 182 phalanges of the foot . : - 226 
posterior .  . - 82 hand's 23s Sy aene 
conoid . 5 3 ‘ + 200 plantar, long. F : : + 223 
coracoid 2 4 ; 4 » 200 short 3 4 + 223 
coraco-acromial . : . + 200 posticum Winslowii . ‘ ser 
clavicular 2 9.08)" 299 Poupart’s Re ear) 
humeral . : : + 201 pterygo- ‘maxillary " ; - 245 
coronary 3 5 ; i + 204 pubic. 5 2) ao ge 
of the knee. : » eS radio-ulnar . : Saat + 205 
corruscantia . . . : +. 192 rhomboid : 4 ‘ ‘ + 198 
costo-clavicular . 4 § + 198 round of uterus. K ‘ Se) 
coracoid . ‘ 3 + 318 : liver : . . + 741 
transverse . . : + IQt sacro-coccygean . : 5 + 196 
vertebral. : ve a6) QO sacro-iliac. : : : - 194 
cotyloid . : ° + 212 sacro-ischiatic . é : - 19500 
cranio- pharyngeal. 5 ‘ . 259 sacro-lumbar ; ; ‘ » 593 
crico-thyroid 5 ‘ . - 677 sacro-vertebral . : <)> » Sane 
crucial . ‘ : : ers pe gran c = . 188 
eruciform =. = 5 . 187, 347 stellate . 5 : + 190 
deltoid . : : 5 ‘ » 220 sternal . s , 4 os opts 
dentatum .. 5 : ‘ +2598 sterno-clavicular . . . «> SOF, 
elbow, of the Brat sae - 202 sterno-xyphoid  . . é - /Q3h0m 
Gimbernat’s . . 2 - 288 stylo-maxillary . ; ». 190, 24g 
glenoid . : : : : + 201 sub-flava ; * 5 ‘ . 185m 
gleno-humeral . ‘Os Saar LOS O11 (Geile ean a Sy 
glosso-epiglottic . i ; - 679 | supra-scapular. 4 3 + 200 
hip-joint, of the . : R + 210 supra-spinous * 5 .- 
hyo-epiglottic » oa. es) 679 | guspensorium.dentis' . ~. + 286 
ilio-femoral . : : ‘: Sey hepatis . ‘ ~ 7a 
ilio-lumbar . - 3 “193! 4 penis. : . Tae 
incus, of : PAs ek eS ts) tarsal . 0 a er 
interarticular of ribs. . = fOX tarso-metatarsal . ‘ ‘ . 25a 
ee beret ge a CRE BI? Ueteres ones oo a arr 
intermuscular e ‘ : ier thyro-aryte’ noid. ‘ 5 i Se 
interosseous rhea! bee . 5, 2 


astragalo-calcaneal . ‘ + 223 thyro-hyoid .. ohee ae 5 
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LIGAMENTS—continued PAGE 
tibio-fibular . 2 : FE a lero 
transverse 

of the acetabulum. 3 212 
ankle - ; 4 . 219 

atlas c é : ais 387 

knee / < eens 
metacarpus . ‘ . 209 
metatarsus . : - 225 

scapula . . 200 
saan car tilages 2 216 
trapezoid : s . 200 
triangular. é A + 304 
tympanum, of the é ; . 640 
uterus, of the ‘ : P - 795 
vertebral = f : ; - x82 
wrist, of the . i : ‘ «205 
Zinn, "of . , aneed 
Ligamentum denticulatum : ess 
nuchee = P «4 29T 
pectinatum i aniO23 

Ligula F , is p 3 + 520 

; Lingula ; ; ‘ : f aR} 

Limbus luteus . : P : . 628 

Linea alba ‘ : = ; . 287 

Line semilunares . F : - 287 

transverse . : . 287, 507 

Lips . E : = Bigay co: 

iar Cotunnii ; 3 : « 646 

sanguinis. : : i 4 

Littré, glands of =. ‘ ‘ - 775 

Liver . < : ‘ - - 740 

Lobule of ear . : ; - 634 

pneumo-gastric - ; {UBIO 

Lobules of the liver j : es, 

testicle . c . 78 

Lobus caudatus 3 : : + 743 

quadratus. P ; - 743 
Spigelii . : : ; - 743 
Lobe, central. : ; ; «S03 
cuneus . i : i . 505 
frontal . : F : «502 
occipital : ; . Li$ROS 
parietal . is gi re .» 502 
quadrate 2 ; : i509 
temporal 3 “Sos 
temporo- -sphenoidal : {BOS 

Lobes of brain . S g Shor 

cerebellum : 5 Gr 

Locus niger z g B » «52a 

perforatus . é - 498, 499 

Lumbar fascia . : 2 ‘i 2 2Gt 

regions : : . 697 

Lungs ‘ a : % % . 686 

Lunula. 2 ; e s Beh 68 

Lymph 3 % i = 6 

Lymph corpuscles : i 3 i 7 

Lymph sinus. 54 

Lymphatic piands and vessels 5T, 53 
axillary . . 476 
bronchial - Fi F . 480, 692 
cardiac . = p z E . 480 

cervical . : F : P - 474 
concatenate . ; ; j ree” yA 
head and neck. 5 : Ree ie 
heart AC bier 480 
iliac 480 


LYMPHATICS—continued. 
intestines 
kidneys . 
lacteals . 
liver F 
_ lower ext’ emity 
lungs a 
mammary 
mediastinal 
mesenteric 
pancreas 
pelvic viscera 
popliteal 
spleen 
stomach 
testicle . 
thymic 
trunk 
upper extremity 
uterus, of the 
viscera 

Lymphoid tissue 

Lyra . 


Macula acustica 
cribrosa 
lutea 
Magendie, foramen of 
Malleus 
Malpighian corpuscles 
glomeruli 
pynmase 
Mamme 
Mammary gland 
Marrow of bones 
Mastoid cells 
Matrix : 
Maxillo- pharyng eal space 
Meatus auditorius 
urinarius, female 
male . 
Meatuses of the nose 
Meckel’s ganglion 
Median disc of Hensen 
Mediastinum ‘i 
testis . 
Medulla, course of fibres in 
of bones 
plionaehe : 
Medullary sheath 
Medullary velum, anterior 
posterior 
Meibomian glands 5 
Meissner, plexus of. 
Membrana basilaris . 
eboris 
flaccida . 
fusca i 
interosseous . 
, nictitans 
pupilaris 
sacciformis 
tectoria . 
tympani 
Membrane, Bruch, of 
choroid 
Corti, of 
costo-coracoid 
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PAGE 


482, 


573 


4795 


481, 


96, 64r, 


204, 


481 
764 
482 
481 
477 
692 
800 
479 
481 
481 
482 
478 
755 
481 
482 
696 
479 
476 
79° 
480 

16 
513 


647 
644 
628 
520 
638 
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PAGE | MUSCLES—-continued. PAGE 
Membrane, Demour, of ; Descemet, adductor hallucis SRE 71 
OLS sem eens) 3 | pollicis . 339 
hyaloid . a || amconeus =. 335 
Jacob's . 629 | anomalus. 239 
Nasmyth’s 714 anti-tragicus 635 
Reissner, of . 640 arytenoideus : 679 
Schneiderian 614 aryteno-epiglottideus . 680 
Shrapnell, of 638 attollens auriculam 233 
ventricles, of the . 524 attrahens auriculam 233 
Membranous labyrinth 646 auricularis 334 
urethra 777 azygos uvule 264 
Mesenteric glands 481 back, of the . 269 
Mesentery 7Ol basio-glossus . : 257 
Meso-colon Jol biceps flexor cruris 361 
Meso-rectum 7O1 cubiti 325 
Mesosternum 132 biventer cervicis . 277 
Metacarpus 151 brachialis anticus . 325 
Metasternum 132 buccinator 245 
Metatarsus : 172 bulbo-cavernosus . 305 
Milk, secretion of 799 cerato-glossus 257 
Mitosis 3 cervicalis ascendens . 275 
Mitral valve 667 descendens . 275 
Modiolus . 645 chondro-glossus 257 
Moll, glands of - 618 ciliary of eye-ball . . 627 
Monro, foramen of . 509, 514 orbicularis palpebrarum 231 
Mons Veneris . - 795 Riolan, of . 5 231, 617 
Morgani, sinus of 261 circular, of Miiller . 627 
Morsus diaboli . 791 circumflexus palati - 264 
Motorial end plates . 41 cleido-occipital + 249 
Mouth 703 cleido-mastoid - 249 
Movements of ankle-joint 221 coccygeus 306, 310 
atlas 188 complexus - 276 
axis . 188 compressor nasi + 230 
clavicle 198 urethree : 310 
elbow-joint 204 vesiculee seminalis” 771 
hip-joint . 212 constrictor isthmi faucium . 264 
joints 180 of pharynx, inferior . - 260 
knee-joint 217 middle 260 
lower jaw 2 190 superior 261 
occipital bone. =. 188 coraco-brachialis . 324 
phalanges of hand . 210 corrugator supercilii . 232 
radius and ulna 205 cremaster . 289 
ribs . é 192 crico-arytenoideus lateralis . 679 
scapula. 200 posticus . 679 
shoulder-joint . 202 crico-thyroid eae eure) 
spine . 184 crureus . - 356 
wrist-joint 208 cucullaris + 269 
Mucous membrane, oo 59 deltoid . +. 328 
tissue... : 15 depressor ale nasi + 239 
Multipolar cells 35 anguli oris . 242 
MUSCLES : labii inferioris 
arrangement of . 227 detrusor urine ‘ 
non-striated gr diaphragm 299 
striated . 28 digastricus . 254 
structure of 28 ilatator naris 239 
abdomen, of the 284 tubee . : 642 
abductor indicis Bae erector clitoridis . . 309 
minimi digiti 339) 373 penis 3 305 
-hallucis. = '372 spine . 275 
pollicis . 338 seastorse pili é ‘ 
accelerater urine . 305 extensor carpiradialis. 333 
cers 2 . . 240 bps 7+, 0 ae 
_accessorius . ‘ 275, 374 coccy; z 
adductor brevis - 360 digitiminimi. .  . Fh: 
longus 359 digitorum brevis | 371 
magnus... 360 digitorum communis. 
minimi digiti 342 digitorum longus . i a. a 


MuscLEs—continued. 
extensor indicis 


ossis metacar pi pollicis. 


pollicis internodii . 
hallucis penpals ‘ 
face, of the . a 
flexor accessorius . ; 
brevis digiti minimi 
carpiradialis . 
ulnaris : 
digitorum brevis 
profundus . 
sublimis 
longus digitorum pedis 
longus pollicis 


ossis metacarpi min. dig. . 


metacarpi pollicis 
pollicis brevis 
hallucis longus 
gastrocnemius 
gemellus * 
genio-hyo- glossus . 
genio-hyoid . 
gluteus maximus . 
medius 
minimus . 
gracilis . 5 
helicis major 
minor 
head, of the . 
Horner's 
hyo- epiglottideus . 
hyo-glossus . 
iliacus internus 
ilio-costalis 
indicator 2 
infra-spinatus 
intercostals 
interossei 
interspinales 
intertransversales 
ischio-cavernosus . 
larynx, of the 
latissimus dorsi 
levator ale nasi. i 
anguli oris 
scapule . 
ani, 
glandulee thyroides 
labii inferioris . 
superioris 
menti = : 
palati “ r a 
palpebree superioris . 
prostati . F 
levatores eeaent 
lingualis P P 
longissimus dorsi . z 5 
longus colli . F x é 
lower extremity 
lumbricales . 
masseter 
motor uvule . 
multifidus spine ; 
mylo-hyoid . : : ‘ 
naso-labialis . . ‘ 
neck, of the . 
nutator capitis 


341; 


INDEX. 


PAGE MuscLES—continued. 
337 obliquus abdominis  . é 
336 auris 4 R 
336 capitis. ‘ ‘ 
365 oculi 
229 obturator : ‘ ‘ 
+ 374 occipito-frontalis . Fi . 
340, 375 omo-hyoid  . ‘ 
+ 328 opponens digiti minimi 
ij2330 pollicis ~ 3 
+ 373 orbicularis oris . a 
«5330 palpebrarum 
« +329 palato-glossus 
- 368 palato-pharyngeus 
331 palmaris brevis 
340 longus 
338 patientize 
338 pectineus F 
368 pectoralis major 
4: 5366 minor . 
350, 351 perineum, of the . 
#rea56 peroneus brevis 
- 255 longus 
349 tertius 
349 plantaris : 
350 platysma myoides | 
360 popliteus 
635 pronator quadratus 
635 radii teres 
229 psoas magnus 
232 parvus . 
680 pterygoideus , 
256 pyramidalis abdominis. 
357 nasi . 
275 pyriformis . F 
337 quadratus femoris 
321 lumborum 
. 281 menti . 
371, 376 quadriceps extensor 
$5279 rectus abdominis . 
- 279 capitis anticus 
305 lateralis . 
. 679 posticus . 
> '27r femoris 
. 239 oculi externus 
- 241 inferior ‘ 
. 272 internus . i 
308, 310 superior 
- 686 retrahens auriculam 
ey ie} rhomboideus major et minor, 
+ 241 risorius Santorini . 
- 243 rotatores spine 
. 263 sacro-coccygeus posticus 
#234 lumbalis : 
+ 308 salpingo-pharyngeus  . 
rao sartorius z r 
« . 257 scalenus anticus 
2275 medius 
- 268 posticus . = 
esas semi-spinalis dorsi et colli 
341, 374 semi-membranosus 
a 24s semi-tendinosus . 
- 264 serratus magnus . : 
+ 279 posticus . F 
+ 1254 soleus. f 
+ 240 sphincter ani 2 
+ 247 vagine . : 5 
#250 vesicee 


262, 


397; 
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MUSCLES—continued. 
spinalis dorsi i 
splenius . 5 
stapedius : 
sterno-hyoid . 

mastoid 
occipital 
thyroid 
stylo-glossus . 
yoid . 
pharyngeus . 
subanconeus . 
subclavius 
subcostals 
sub-crureus . 
subscapularis 
supinator brevis 
longus . 
supra-spinatus 
temporal 
tensor palati . 
tarsi 
tympani ‘ 
vaginee femoris . 
teres major 
minor 
thorax, of the : 
thyro-arytenoideus 
thyro-epiglottoideus 
hyoid . 
tibialis anticus 
posticus 
trachelo-mastoid . 
tragicus 
transversalis abdominis 
cervicis 
transversus auricule 
pedis 
perinei 
trapezius 4 F 
triangularis oris 
sterni. 
triceps brachii 
: extensor femoris 
cubiti 
trochiearis  . 
upper extremity, of the 
ureters, of the i 
vastus externus 
internus 
Wilson's ° 
zygomatic 

Muscle : 

striated . 
non-striated . 
of heart 

rods 5 * 

Musculi papillares . 

pectinati 

Myeloplaxes 

Myolemma 

Myology 


Naboth, ovula of 
Nails é 
Nares 


Nasal duct) 
fosse 


INDEX. 
PAGE 
. (275 Nasion =. ! 
Sr Nasmyth, membrane ae 
641 Nates cerebri 
252 Nerve endings, motor 
249 sensory 
249 Nerve cells ; 
252 fibres 
258 terminations . 
254 NERVES: 
262 general ~ pense d 
327 abducentes 
319 accessorius 
282 acromial 
357 Arnold’s 
320 auditory 
335 auricularis inferior 
333 magnus 
320 posterior 
244 superior 
264 vagi 
232 auriculo- -temporal 
641 brachial . 
353 buccal . ; : e 
321 cardiac . : 5 >) SEB) 
321 carotid . 5 > 
281 cervical . 
680 cervico-facial 
680 chorda chs tape 
253 ciliary 
363 circumflex 
369 clavicular 
276 coceygeal 
635 cochlear. : 
291 communicans cervicis . 
276 peronei . 
635 poplitei . 
«aa tibialis . 
306, 309 cranial . . ° 
+ 269 crural 
242 cutaneus externus, brachialis 
282 femoris . 
326 internus, brachialis 
357 femoris . 
326 medius, femoris 
235 lateralis 
315 patelle . 
729 spiralis . 
355 dental 
355 descendens cervicis 
307 digastric ‘ < 
241 dorsal. , 
27 dorsalis penis 
28 eighth pair 
31 eleventh pair 
31 facial . s 
e209 fifth pair 
665, 667 first pair 
663, 666 fourth pair 
aoa y | frontal 
28 gastric . 
227 genito-crural . 
glosso-pharyngeal. 
79° gluteal . . 
68 inferior 
130 statory 
- 621 eemorrhoidal 
129, 613 hypoglossal . 


545, 551 
604, 672 


549, 643 
543, 626 


551, 652 


544, 546 


NERVES—continued. 
ilio-hypogastric 
ilio-inguinal . z 
inferior maxillary . 
infra-maxillary 
infra-orbital . 
infra-trochlear 
intercostal 
intercosto-humeral 
interosseous, anterior . 

posterior 
ischiatic greater 
lesser 
Jacobson’s 
labial 
lachrymal 
laryngeal, external 
inferior 
recurrent 
superior 
lingual : 

lumbar . s 

lumbo-sacral . 

malar 

mammee 

masseteric 

maxillaris, inferior 
superior 

median . 4 
mental . 
molles 

~ motores oculorum, 
musculo-cutaneous, arm 

leg 
musculo-spiral 
mylo-hyoid 

nasal 

naso- palatine 

ninth pair 

obturator . 

occipitalis major . 

minor . 
cesophageal 

olfactory 

ophthalnic 

optic 

orbital 

palatine 

palmar . 

pathetici F 

perforans Casserii 

perineal. 

peroneal 

petrosal . 

pharyngeal 

phrenic . 

plantar . 

pneumogastric 

popliteal 

portio dura ‘ 

intermedia . 

mollis . 
pterygoid 
pterygo-palatine 
pudendal, inferior 


pudic 
pulmonary 
radial . 


INDEX. 


PAGE 


553) 


558, 
558, 
557) 
547> 


5445 


542 599) 


573) 


555) 


593 


58r 
582 
545 
551 
543 
543 
578 
580 
573 
577 
592 
591 
643 
545 
541 
557 
684 
684 
684 
562 
581 
587 
551 
79° 
545 
545 
543 
572 
547 
603 
538 
571 
599 
575 
546 
615 
599 
553 
583 
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NERVES—continued, PAGE 
recurrent oP S58. 
renal. 608, 764 
respiratory, external - 570 
* internal 567 
rhomboid - 570 
sacral 588 
saphenous, external . 593 
long or internal 587 
short 593 
second pair 537 
seventh pair . 548 
sixth pair 547 
spheno-palatine 544 
spinal 562 
spinal accessory 559 
splanchnic 608 
sternal 566 
stylo-hyoid 550 
subclavian <BR zt 
suboccipital . 564, 567 
subruti : «663 
subscapular . : 571 
superficialis colli . 565 
cordis 604 
superior maxillary 543 
supra-maxillary 551 
supra-orbital 540 
supra-scapular 571 
supra-trochlear 541 
sympathetic . ‘i 4%; 597 
temporal _ 543 5455 546, 551 
temporo-facial 550 
temporo-malar / 54s 
tenth pair «555 
third pair GSS 
thoracic «607 
thyro-hyoid 3 2508 
tibial anterior = 600 
posterior 593 
tonsilitic 555 
trifacial 539 
trigeminus 539 
trochlearis 539 
twelfth pair . d28G0 
tympanic 549, 553, 643 
ulnar . © 594 
uterine . 790 
vagus 555 
vesical + 768 
vestibular 551, 652 
Vidian 2 + 600 
Wrisberg, of . 572 
Neural canal 75 
Neurolemma sul beaeee 
Neuroglia . 37, 488 
Neurology fe Reis 
tas hirundinis 517 
Nipple 798 
Nodes of Ranvier 3 
Nodule 517 
Nose... 611 
Nuck, canal of . 795 
Nucleolus of cells 3 
Nucleus, caudatus 522 
cuneatus . 494 
gracilis 494 
emboliformis 518 
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Nucleus, fastigii 
globosus 
lenticularis 
ofcells . 
olivary 
teniaformis 

Nymphe . ‘ 


Obex . . A 
Obturator foramen : 
Odontoblasts . 
(Esophagus 
Olivary body. 
fasciculus 
nucleus 
Omentum, gastro-colic 
gastro-hepatic 
gastro-splenic 
great ‘ 
lesser 
Operculum 
Optic commissure 
alami . 
Ora serrata 
Orbiculare, os . 
Orbits 5 
Organ of Corti . : 
Giraldés . 
america 
Os tincee 
Ossicula auditus 
Ossification 
Osteoblasts 
Osteoclasts 
Osteodentine 
Osteology . 
Ostium abdominale . 
uterinum 
Otoconia 
Otoliths 
Ovaries 
Oviducts 
Ovisacs . 
Ovula of Naboth 
Ovum ri 


Pacchionian bodies . 

Pacinian scent 

Palate “ 

Palmar arch 

Palpebree . 

Palpebral ligament . 

Pancreas . 5 

Papille of the nail . 

skin 
tongue 

calyciformes 
circumvallate 
filiform 
fungiform 

Paraglobulin 

Parepididymis . 

Par ovarium 

Parotid gland 

Pedunculi cerebri 

Pelvis ‘ 7 : 

viscera of : : 


PAGE 


501, 503 
508, 513 


454, 530 


158, 765 


INDEX, 


518 
518 
523 

3 
495 
523 
796 


520 
157 
718 
722 
491 
492 


Penis. % 
Perforating fibres of bone 
Pericardium . - 
Perichondrium 
Perilymph 
Perimysium 
Perineurium 
Perineum, muscles of 
Periosteum : 
Peritoneum ‘ = 
Perspiratory ducts . 
Pes accessorius 
anserinus . 
hippocampi 
Petit, canal of . 
Peyer's glands . 
Phalanges 
Pharynx 
Pia mater . 
Pigment 


Pillars of the abdominal ring ; 


diap 
palate 
Pineal body . 7 
Pinna s : 5 
Pituitary body | - i 
membrane 
Plasma 
Pleura 5 
Plexus, Auerbach, of 
general anatomy. 
aortic . é 
axillary 
brachial 
cardiac 
carotid 
cavernous 
cervical 
choroid 
coronary. 
diaphragmatic 
epigastric . 


Ceanceeiaiial 
hepatic . 
hypogastric . 
lumbar . 
maxillary 
Meissner, of 
mesenteric . 
myentericus 
cesophageal . 
patellar 
pharyngeal . 
phrenic 
prostatic 
pterygoid 
pulmonary .. 
renal 

sacral . 
solar 
spermatic 
splenic ‘ 
supra-renal . 
tonsilitic 


tympanic 


533) 535 


544, 546 


555) 25 


608, 757 


+ 555 
553, 643 


INDEX. 
PAGE |} 

Plexus, uterine. 466, 610 . Ring, internal abdominal 
vaginal. #3)-610 Rivinian ducts : 
vertebral F 604 | recess 
vesical . 466, 610, 768 | Rods of Corti 

Plicee palmate . : 790 | retina . 

Pneumo-gastric lobule 516 | Rolando, fissure of . 

Pomum Adami. 675 | funiculus of 

Pons Tarini 499 | tubercle of 

Varolii 496 | Roots of spinal nerves 

Pores . . 67 | Rosenmiiller, accessory gland of 

Portal vein 473, 746 | organ of é 

Portio dura 2 8a8,_| fossa of 

mollis 548 Ruge 2 

Porus opticus 622 Ruysch, tunic of 

Poupart’s ligament . 288 

Prepuce 772 

Presternum 132 Sacculus communis . 

Prickle cells. 8 laryngis 

Processus e€ cerebello ad testes 520 proprius 

vermiformis 517 Salivary glands 

Promontory 638 Saphenous opening .« 

Prostate gland . 769 Saphena veins . 

Prostatic urethra 776 Sarcolemma 

Protoplasm 3 I Sarcous elements 

Primitive sheath 2B Scala tympani . 

Pseudo-podia 2 vestibuli . 

Pseudo-stomata Haart 2 Scarf-skin . 

Pulmonary artery 449, 665 Scarpa, space of 

plexuses 558, 692 Schindylesis 
sinuses . . 665 Schneiderian membr: ane . 
veins 473, 666 Schwann, white matter of 

Pulvinar . . 513 | Scelerotic “coat 

Puncta lachrymalia . 617, 620 Scrotum 
vasculosa - 506 Sebaceous glands 

Pupil 625 Semicireular canals . 5 

Purkinje, cells of 518 Semilunar fibro-cartilages 

Pylorus eingas valves : 

Pyramid : 517, 638 Sense, organs of 

Pyramids, anterior . = - 491 Septum crurale 

decussation of 491 lucidum. 
Malpighi, of 759 interventricular . 
posterior . 493 pectiniforme 
ee 
seroti . F 
Quadrate lobe . 595) 797 | Serous membrane, structure : 
Serum : ‘ 

Ranvier, nodes of . 34 | Sesamoid bones 

Raphé corporis callosi 507 Sheath of arteries 

Receptaculum chyli 482 rectus - 

Rectum b ‘ 737 Shrapnell, membrane of . 

Red corpuscles ; 5 Sigmoid valves 

Regions, abdominal 697 Sinus pocularis 

Reil, island of . 503 venosus 

fissures of F 503 Sinuses, structure 

Reissner, membrane of 649 aortic 

Remak, fibresof « 34 basilar 

Respiratory muscles 283 cavernous . 

Restiform bodies 492 | circular 

Reticular tissue a 16 } coronary 

Rete mucosum 65 lateral 

testis 781 longitudinal, inferior 

Retina = 627 Buipenler 

Ribes, ganglion of 602 occipital H 

Ribs 133 petrosal, inferior 

Rima glottidis . - 682 peeree 

Ring, external abdominal 288 pulmonary . 

femoral . 5 , 345 spheno- -parietal . 


501; 


665, ¢ 


838 ‘ae 


Sinuses, straight 
transverse . 
uterine ' 
aways: of 

Skein : 

Skeleton 

Skene, tubules of 

Skin . ; 

Skull . 

Socia parotidis . 

Soft palate 

Spaces of Fontana 

Spermatic canal 

cord ‘ 

Spheno-maxillary fossa 

Spheno-palatine ganglion 

Spheroidal epithelium 

Spigelius, lobule of . 

Spinal cord s 

nerves 
veins 

Spleen , 

Splenium cor poris callosi 

Spongio-plasm . 

Spongy part of the urethra 

Squamous epithelium 

Stapes < 5 

Stenson’s duct . 

Stephanion - S 

Stilling, canalof . 

Stomach 3 

Stomata 

Stratum Malpighi 

Stria terminalis 

Strie acustice . 

longitudinales. 
muscular F 

Sub-arachnoid ents 

pace 

Sublingual visa ; 

Submaxillary gland . 

Substantia cinerea . 

perforata 

Sudoriferous ducts . 

glands. 

Sulci of the rat 

Supercilia b 

Superficial fascia 

Supra-renal bodies . : 

Suspensory ligament, liver 

penis 

Sutures 

Sylvius, aqueduct of. 
fissure of . 

Sympathetic ganglia 

nerve . 
iene 

Symphysis 

Synarthrosis 

Synovial membranes 


Tactile corpuscles 
Tapetum 

Tarsal plates 
Tarsus . 

Teeth ‘ 

Tela choroidea . 


INDEX. 
PAGE | 
455 Temporal fossa 
aes Tendo-Achillis . 
Ht 90 oculi 
377, 665, 668 | Tendon. . 
, 3 | Tenon, capsule of 
73 Tenia hippocampi 
786 ° semicircularis 
63 | Tentorium cerebelli 
87 Tesselated oe 
707 Testes cerebri . 
705 | Testicles 
624 descent 
2095 | Thalami optici . 
778 | Thebesian valve 
128 Thece é : 
599 | Thoracic duct . 
9 Thorax 
743 Thymus body : 
. 485 Thyro-hyoid ‘membrane “ 
490, 562 Thyroid axis “ 
+ 469 cartilage 
753 foramen 
507 body . 
2 Tissue, ella fibrous 
777 elastic . 
8 Tongue 
640 Tonsils ‘ ; 
7°7 of cerebellum 
528 Torcular Herophili . 
631 Trachea . : < 
723 Tractus opticus 
II spiralis 
65 gus “ 
508 Transitional epithelium a 
520 Triangle of Hesselbach 
507 Triangles of the neck 
.y 28 Triangular ligament 
533) 535 Tricuspid valve 
533, 535 Trigonum vesice 
+ 708 habenule ; 
707 Trochanter major et eaceers 
488 Trochoides “ 
498 Trochlea 
72 Trochlearis . 
71 Tuber cinereum 
501 Tuberculum acusticum 
616 Tuber valle 
228 Tubercle of Lower 
756 Tubuli seminiferi 
741 uriniferi 
775 Tulpius, valve of . 
120 Tunica albuginea oculi 
514 testis 
501 erythroides . 
37 Ruyschiana . 
; ae vaginalis 
41, 597 oculi 
+ 179 vasculosa testis 
175, 178 Tutamina oculi 
2 ee Tympanic bone 
| Tympanum 
67. Tyson’s glands . 
629 |. 
617 Umbo < 
167 Umbilical region 
zog | Urachus . 
513 | Ureter 


236, 615, 


Urethra, female 
male . 

Uterus 

Utricle 

Uvea. 

Uvula cerebelli- 
palati 
vesicze 


Vagina 
Vallecula . 
Valsalva, sinuses of. 
Valve, Bauhin, of 
coronary 
Eustachian 
Foltz, of 
‘Hasner, of . 
Huschke, of . 
ileo-ceecal 
mitral 
pyloric . 
rectum, of the 
semi-lunar 
tricuspid 
Tulpius . 
Vieussens, of 
Valves of Kerkring . 
veins 
Valvule conniventes 
Vasa afferentia 
efferentia 
pampiniformia 
recta & 3 
vasorum 
vorticosa 
Vasculum aberrans . : 
Vas deferens 
Vater, corpuscles of 
VEINS: i 
structure 
angular . 
auricular 
axillary . 
azygos 
basilar 
basilic 
basis vertebr arum 
brachio-cephalic 
bronchial 
cardiac . 
cava, inferior 
superior 
cephalic. 
cerebellar 
cerebral . 
comites . 
coronary 
corporis striati 
diploé 


dorsal of penis 
dorsi-spinal 
emissary 
emulgent 
facial 

femoral . 
frontal 

Galeni 


INDEX. 839 

PAGE VEINS—continued. PAGE 
«785 gastric o 472 

774 hemorrhoidal . 466 

787 hepatic . 467, 748 

647 iliac - 466 

625 innominate 464 

517 intercostal 468 

705 jugular . 458 

767 lumbar . 467 
mammary 464 

786 mastoid . : 452 

‘ ea ie) maxillary internal 451 
377, 665, 668 median . : F 461 
S + 739 basilic 461 
662 cephalic 461 

661 medulli-spinal 470 

620 meningo-rachidian 469 

621 mesenteric 471 

620 occipital 451 

739 ophthalmic 458 

667 ovarian . 467 

726 parietal . 454 

- 739 phrenic . 467 

665, 668 popliteal . 462 
OO portal . : 473, 740 

739 profunda femoris F Bape 73 

520 prostatic ; 466 

730 pulmonary 473 

50 radial . 460 

+930 renal. 467, 763 
AUNT Aint 15s salvatella - 460 
53, 763, 781 saphena . 463 
E - 778 spermatic 467 
781 spinal 469 

47 splenic 472 

624 subclavian 461 

783 supra-renal 467 

783 temporal “ 451 

39 temporo- maxillary 451 

49 Thebesii 471 

50 thymic 696 

450 thyroid . 459 

451 ulnar 460 

461 umbilical 673 

468 uterine . 466 

453 vena cava 2403 

460 vertebral 459, 469 

470 vesical . : 466, 768 

464 Velum interpositum aay 

469 medullare 517 

470 pendulum palati . + 705 

464 Venez comites . 49, 460, 462 

463 Galeni 453) 513 

460 Thebesii . MIE Gare 

454 vorticose 624 

y 5 IS ies Ventricles of the brain—fifth . 511 
. 49, 460, 462 519 
f ae 508 
453, 508 514 

- 452 corpus callosum . 506 

466 heart 663, 666 

469 larynx . = 1008 

452 Vermiform process . 735 

467 Vermis of cerebellum 517 

450 | Wertebra, characters of 75 

462 Vertebral column 74 

450 | Veru montanum 776 

4535 513 Vesicule seminalis . 77° 


840 

Vestibule . ' 5 
Vestibulum vagine . 
Vibrisse . . : 
Vieussens, valve of . 
Valli: . ; 5 


Vincula accessoria . 
Vitreous humour 
Voluntary muscle 
Vulva . 


Wander cells 
Wharton's duct 
White corpuscles 
Willis, circle of 
Wilson’s muscles 
Winslow, foramen of 
Wirsung, duct of 
Worm of cerebellum 


INDEX. | 


PAGE : 
+ + « 644 | Wormian bones a 
4 797 | Wrisherg, nerve of . 
611 
520 Xiphoid process 
aaa p Pp 
329 Y-shaped ligament . 
Pe Yellow fibrous tissue 
796 spot < 
2 Zona fasciculata 
704 glomerulosa 
5 pellucida . 
402 reticularis 
307 Zonula ciliaris . 
700 of Zinn . 
752 Zygoma ; , 
516 Zygomatic fossa : 
THE END. 
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“An excellent Series of Manuals.”’—Archives of Gynaecology. 


A NEW SERIES OF 
STUDENTS’ MANUALS 


On the various Branches of Medicine and Surgery. 


Can be used by Students of any College. 
Price of each, Handsome Cloth, $3.00. Full Leather, $3.50 


The object of this series is to furnish good manuals 
for the medical student, that will strike the medium 
between the compend on one hand and the prolix text- 
book on the other—to contain all that is necessary for 
the student, without embarrassing him with a flood of 
theory and involved statements. They have been pre- 
pared by well-known men, who have had large experience 
as teachers and writers, and who are, therefore, well 
informed as to the needs of the student. 

Their mechanical execution is of the best—good type 
and paper, handsomely illustrated whenever illustrations 
are of use, and strongly bound in uniform style. 

Each book is sold separately at a remarkably low 
price, and the immediate success of several of the 
volumes shows that the series has met with popular 
favor. - 


No.1. SURGERY. 318 Illustrations. 
Third Edition. 


A Manual of the Practice of Surgery. By Ww. J. 
WALSHAM, M.D., Asst. Surg. to, and Demonstrator of 
Surg. in, St. Bartholomew’s Hospital, London, etc. 
318 Illustrations. 

Presents the introductory facts in Surgery in clear, precise 
language, and contains all the latest advances in Pathology, 
Antiseptics, etc. 

“It aims to occupy a position midway between the pretentious 
manual and the cumbersome System o Surgery, and its general 
character may be summed up in one word—practical.”— The Medi- 
cal Bulletin. 

‘* Walsham, besides being an excellent surgeon, is a teacher in 
its best sense, and having had very great experience in the 
preparation of candidates for examination, and their subsequent 
professional career, may be relied upon to have carried out his 
work successfully. Without following out in detail his arrange- 
ment, which is excellent, we can at once say that his book is an 
embodiment of modern ideas neatly strung together, withanamount | 
of careful organization well suited to the candidate, and, indeed, to 
the practitioner.” —British Medical Journal, 


Price of each Book, Cloth, $3.00; Leather, $3.60. 
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No. 2. DISEASES OF WOMEN. 150 Illus. 
NEW EDITION. 

The Diseases of Women. Including Diseases of the 
Bladder and Urethra. By Dr. F. WINCKEL, Professor 
of Gynecology and Director of the Royal University 
Clinic for Women, in Munich. Second Edition. Re- 
vised and Edited by Theophilus Parvin, M.D., 
Professor of Obstetrics and Diseases of Women and 
Children in Jefferson Medical College. 150 Engrav- 
ings, most of which are original. 

“« The book will be a valuable one to physicians, and a safe and 
satisfactory one to put into the hands of students. It is issued ina 


neat and attractive form, and at a very reasonable price.’’— Boston 
Medical and Surgical Journal, 


No. 3. OBSTETRICS. 227 Illustrations. 
A Manual of Midwifery. By ALFRED LEwis GALABIN, 
M.A., M.D., Obstetric Physician and Lecturer on Mid- 
wifery and the Diseases of Women at Guy’s Hospital, 
London; Examiner in Midwifery to the Conjoint 
Examining Board of England, ete. With 227 Illus. 
‘*This manual is one we can strongly recommend to all who 
desire to study the science as well as the practice of midwifery. 
Students at the present time not only are expected to know the 
principles of diagnosis, and the treatment of the various emergen- 
cies and complications that occur in the practice of midwifery, but 
find that the tendency is for examiners to ask more questions 
relating to the science of the subject than was the custom a few 
years ago. * * * The general standard of the manual is high; 
and wherever the science and practice of midwifery are well taught 
it will be regarded as one of the most important text-books on the 
subject.” —London Practitioner. 


No. 4. PHYSIOLOGY. Fifth Edition. 
321 ILLUSTRATIONS AND A GLOSSARY. 
A Manual of Physiology. By GERALD F. YEO, M.D., 
F.R.CS., Professor of Physiology in King’s College, 
“London, 321 Illustrations and a Glossary of Terms. 
Fifth American from last English Edition, revised and 
improved. 758 pages. 
This volume was specially prepared to furnish. students with a 
" new text-book of Physiology, elementary so far as to avoid theories 
which have not borne the test of time and such details of methods 
as are unnecessary for students in our medical colleges. 


“<The brief examination I have given it was so favorable that I 

laced it in the list of text-books recommended in the circular of the 

niversity Medical College.”—Prof. Lewis A. Stimson, M.D., 
37 East 33d Street, New York. 


Price of each Book, Cloth, $3.00; Leather, $3.50. 


4 THE NEW SERIES OF MANUALS. 


No. 5. DISEASES OF CHILDREN. 
SECOND EDITION. 

A Manual. By J. F. GoopHart, M.D., Phys. to the 
Evelina Hospital for Children; Asst. Phys. to 
Guy’s Hospital, London. Second American Edition. 
Edited and Rearranged by Louis STARR, M.D., Clinical 
Prof. of Dis. of Children in the Hospital of the Univ. 
of Pennsylvania, and Physician to the Children’s Hos- 
pital, Phila. Containing many new Prescriptions, a list 
of over 50 Formulz, conforming to the U. S. Pharma- 
copceia, and Directions for making Artificial Human 
Milk, for the Artificial Digestion of Milk, etc. Illus. 
‘* The author has avoided the not uncommon error of writing a 

book on general medicine and labeling it ‘ Diseases of Children,’ 

but has steadily kept in view the diseases which seemed to be 
incidental to childhood, or such points in disease as appear to be so 
peculiar to or pronounced in children as to suey insistence upon 
them. * * * A safe and reliable guide, and in many ways 


admirably adapted to the wants of the student and practitioner.’”’— 
American Journal of Medical Science. 


No. 6. MATERIA MEDICA, PHARMACY, 
PHARMACOLOGY, AND THE- 
RAPEUTICS. 

JUST READY. 

A Handbook for Students. By Wm. Hate W HITE, 
M.D., F.R.C.P., etc., Physician to, and Lecturer on Ma- 
teria Medica, Guy’s Hospital; Examiner in Materia 
Medica, Royal College of Physicians, London, etc. 
American Edition. Revised by REYNoLD W. WILCox, 
M.A., M.D., Prof. of Clinical Medicine at the New York 

_ Post-Graduate Medical School and Hospital; Assistant 
Visiting Physician Bellevue Hospital. 580 pages. 

In preparing this book, the wants of the medical student of to-day 
have been constantly kept in view. The division into several sub- 
jects, which are all arranged in a systematic, practical manner, will 
be found of great help in mastering the whole. The work of the 
editor has been mainly in the line of adapting the book to the use 
of American students; at the same time, however, he has added 
much new material. Dr, Wilcox’s long experience in teaching 
and writing on therapeutical subjects particularly fits him for the 
position of editor, and the double authorship has resulted in mak- 
ing a very complete handbook, containing much minor useful in- 
formation that if prepared by one man might have been overlooked. 


Price of each Book, Cloth, $3.00; Leather, $3.50. 
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No.'7. MEDICAL JURISPRUDENCE AND 
TOXICOLOGY. 


THIRD REVISED EDITION. 


By Joun J. REESE, M.D., Professor of Medical Jurispru- 
dence and Toxicology in the University of Pennsyl- 
vania; President of the Medical Jurisprudence Society 
of Phila.; Third Edition, Revised and Enlarged. 


«¢ This admirable text-book.’’—Amer. Jour. of Med. Sciences. 

“ We lay this volume aside, after a careful perusal of its pages, 
with the profound impression that it should be in the hands of every 
doctor and lawyer. It fully meets the wants of all students. ... . 
He has succeeded in admirably condensing into a handy volume all 
the essential points.’’"—Cincinnati Lancet and Clinic. 

«« The book before us will, we think, be found to answer the ex- 
pectations of the student or practitioner seeking a manual of juris- 
prudence, and the call for a second edition is a flattering testimony 
to the value of the author’s present effort. The medical portion 
of this volume seems to be uniformly excellent, leaving little for 
adverse criticism, The information on the subject matter treated 
has been carefully compiled, in accordance with recent knowledge. 
The toxicological portion appears specially excellent. Of that por- 
tion of the work treating of the legal relations of the practitioner 
and medical witness, we can express a generally favorable ver- 
dict.’’—Physician and Surgeon, Ann Arbor, Mich. 


No.8. DISEASES OF THE EYE. 176 Illus. 
FOURTH EDITION. JUST READY. 


Diseases of the Eye and their Treatment. A Handbook 
for Physicians and Students. By Henry R. SwANzy, 
A.M., M.B., F.R.C.S.I., Surgeon to the National Eye and 
Ear Infirmary; Ophthalmic Surgeon to the Adelaide 
Hospital, Dublin; Examiner in Ophthalmic Surgery 
in the Royal University of Ireland. Fourth Edition, 
Thoroughly Revised. 176 Illustrations and a Zephyr 
Test Plate. 500 pages. 

‘* Mr. Swanzy has succeeded in producing the most intellectually 
conceived and thoroughly executed resumé of the science within 
the limits he has assigned himself. As a ‘students’ handbook,’ 


small in size and moderate in price, it can hardly be equaled.’’— 
Medical News. 


“<A full, clear, and comprehensive statement of Eye Diseases 
_ and their treatment, practical and thorough, and we feel fully jus- 
tified in commending it to our readers. It is written in a clear and 
forcible style, presenting in a condensed yet comprehensive form 
current and modern information that will prove alike beneficial to 
the student and general practitioner.” —Southern Practitioner. 


Price of each Book, Cloth, $3.00; Leather, $3.60. 


6 STUDENTS’ TEXT-BOOKS AND MANUALS. 


ANATOMY. 

Morris’ New Text-Book on Anatomy. 600 Specially En- 
graved Illustrations, many of which are printed in colors. Edi- 
ted by Henry Morris, F.R.c.s., and contributed to by many well- 
known writers. Octavo. Nearly Ready. Price about 6.00 
*,* Send for Descriptive Circular and Sample Pages. 

Macalister’s Human Anatomy. 816 Illustrations. A new 
Text-book for Students and Practitioners, Systematic and Topo- 
graphical, including the Embryology, Histology, and Morphology 
of Man. With special reference to the requirements of 
Practical Surgery and Medicine. With 816 Illustrations, 
400 of which are original. Octavo. Cloth, 7.50; Leather, 8.50 


Ballou’s Veterinary Anatomy and Physiology. Illustrated. 
By Wm. R. Ballou, m.v., Professor of Equine Anatomy at New 
York College of Veterinary Surgeons. 29 graphic Illustrations. 
12mo, Cloth, 1.00; Interleaved for notes, 1.25 

Holden’s Anatomy, A manual of Dissection of the Human 
Body. Fifth Edition. Enlarged, with Marginal References and 
ever 200 Illustrations. Octavo. 

Bound in Oilcloth, for the Dissecting Room, $4.50. 


Holden’s Human Osteology. Comprising a Description of the 
Bones, with Colored Delineations of the Attachments of the 
Muscles. The General and Microscopical Structure of Bone and 
its Development. With Lithographic Plates and Numerous Illus- 
trations. Seventh Edition. 8vo. Cloth, 6.00 


Holden’s Landmarks, Medical and Surgical. 4th ed. Clo., 1.25 
Potter’s Compend of Anatomy. Fifth Edition. Enlarged. 

16 Lithographic Plates. 117 Illustrations. See Page 74. 
Cloth, 1.00; Interleaved for Notes, 1.25 


CHEMISTRY. 


Bartley’s Medical Chemistry. Second Edition. A text-book 
prepared specially for Medical, Pharmaceutical, and Dental Stu- 
dents. With 50 Illustrations, Plate of Absorption Spectra and 
Glossary of Chemical Terms. Revigedand Enlarged. Cloth, 2.50 

Trimble. Practicaland Analytical Chemistry. A Course in 
Chemical Analysis, by Henry Trimble, Prof. of Analytical Chem- 
istry in the Phila. College of Pharmacy. Illustrated. Fourth . 
Edition, Enlarged. 8vo. Cloth, 1.50 

Bloxam’s Chemistry, Inorganic and Organic, with Experiments. 
Seventh Edition. 281 Illustrations. Cloth, 4.50; Leather, 5.50 

MB See pages 2 to 5 for list of Students’ Manuals. 
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Chemistry :—Continued. 

Richter’s Inorganic Chemistry. Third American, from Fifth 
German Edition. Translated by Prof. Edgar F. Smith, px.p. 
89 Wood Engravings and Colored Plate of Spectra. Cloth, 2.00 

Richter’s Organic Chemistry, or Chemistry of the Carbon 
Compounds. Illustrated. Second Edition. Cloth, 4.50 

Symonds. Manual of Chemistry, for the special use of Medi- 
cal Students. By BraNDRETH SYMONDS, A.M., M.D., Asst. 
Physician Roosevelt Hospital, Out-Patient Department ; Attend- 
ing Physician Northwestern Dispensary, New York. Cloth, 2.00 

Leffmann’s Compend of Chemistry. Inorganic and Organic. 
Including Urinary Analysis. Third Edition. Revised. 


See page 15. Cloth, 1.00; Interleaved for Notes, 1.25 
Leffmann and Beam. Progressive Exercises in Practical 
Chemistry. 12mo. Illustrated. Cloth, 1.00 


Muter. Practical and Analytical Chemistry. Fourth Edi- 
tion. Revised, to meet the requirements of American Medical 
Colleges, by Prof. C. C. Hamilton. Illustrated. Cloth, 2.00 

Holland. The Urine, Common Poisons, and Milk Analysis, 
Chemical and Microscopical. For Laboratory Use. Fourth 


Edition, Enlarged. Illustrated. Cloth, 1.00 
Van Niys. Urine Analysis. Illus, Cloth, 2.00 
CHILDREN. 


Goodhart and Starr. The Diseases of Children. Second 
Edition. By J. F. Goodhart, m.p., Physician to the Evelina 
Hospital for Children; Assistant Physician to Guy’s Hospital, 
London. Revised and Edited by Louis Starr, M.p., Clinical 
Professor of Diseases of Children in the Hospital of the Univer- 
sity of Pennsylvania; Physician to the Children’s Hospital, 
Philadelphia. Containing many Prescriptions and Formule, 
conforming to the U. S. Pharmacopeeia, Directions for making 
Artificial Human Milk, for the Artificial Digestion of Milk, etc. 
Illustrated. Cloth, 3.00; Leather,’3.50 


Hatfield. Diseases of Children. By M. P. Hatfield, m.v., 
Professor of Diseases of Children, Chicago Medical College. 
Colored Plate. x2mo. Cloth, 1.00; Interleaved, 1.25 


Starr. Diseases of the Digestive Organs in Infancy and 
Childhood. With chapters on the Investigation of Disease, 
and on the General Management of Children. By Louis Starr, 
M.D., Clinical Professor of Diseases of Children in the Univer- 
sity of Pennsylvania. Illus. Second Edition. Cloth, 2.25 

Rag See pages 14 and 15 for list of ? Quiz- Compends? 
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DENTISTRY. 
Fillebrown, Operative Dentistry. 330 Illus. Cloth, 2.50 
Flagg’s Plastics and Plastic Filling. 4th Ed. Cloth, 4,00 
Gorgas. Dental Medicine. Fourth Edition. Cloth, 3.50 


Harris. Principles and Practice of Dentistry. Including 
Anatomy, Physiology, Pathology, Therapeutics, Dental Surgery 
and Mechanism. Twelfth Edition. Revised and enlarged by 
Professor Gorgas. 1028 Illustrations. Cloth, 7.00; Leather, 8.00 

Richardson’s Mechanical Dentistry. Fifth Edition. 569 
Illustrations. 8vo. Cloth, 4.50; Leather, 5.50 

Sewill. Dental Surgery. 200 Illustrations. 3d Ed. Clo., 3.00 

Taft’s Operative Dentistry. Dental Students and Practitioners. 
Fourth Edition. roo Illustrations. Cloth, 4.25; Leather, 5.00 

Talbot. Irregularities of the Teeth, and their Treatment. 
Illustrated. 8vo. Second Edition. Cloth, 3.00 

Tomes’ Dental Anatomy. Third Ed. 191Illus. Cloth, 4.00 

Tomes’ Dental Surgery. 3d Edition. 292 Illus. Cloth, 5.00 

Warren. Compend of Dental Pathology and Dental Medi- 
cine. Illustrated. Cloth, 1.00; Interleaved, 1.25 


DICTIONARIES. 

Gould’s New Medical Dictionary. Containing the Definition 
and Pronunciation of all words in Medicine, with many useful 
Tables etc. % Dark Leather, 3.25; % Mor., Thumb Index, 4.25 

Gould’s Pocket Dictionary. 12,000 Medical Words Pro- 
nounced and Defined. Containing many Tables and an 
Elaborate Dose List. Thin 64mo. just Ready. 

Cloth, t.oo; Leather, 1.25 

Harris’ Dictionary of Dentistry. Fifth Edition. Completely 
revised by Prof. Gorgas. Cloth, 5.00; Leather, 6.00 

Cleaveland’s Pronouncing Pocket Medical Lexicon. Small 
pocket size. Cloth, red edges .75 ; pocket-book style, 1.00 

Longley’s Pocket Dictionary. TheStudent’s Medical Lexicon, 
giving Definition and Pronunciation, with an Appendix giving 
Abbreviations used in Prescriptions, Metric Scale of Doses, etc. 
24mo. Cloth, 1.00; pocket-book style, 1.25 


EYE. 


Hartridge on Refraction. sth Edition. Illus. Cloth, 2.00 
Swanzy. Diseases of the Eye and their Treatment. 176 
Illustrations. Fourth Edition. Cloth, 300; Leather, 3.50 
Fox and Gould. Compend of Diseases of the Eye and 

Refraction. 2d Ed. Enlarged. 71 Illus. 39 Formule. 
Cloth, 1.00; Interleaved for Notes, 1.25 


Rar See pages 2to 5 for list of Students’ Manuals. 
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ELECTRICITY. 
Bigelow. Plain Talks on Medical Electricity. Cloth, 1.00 
Mason’s Compend of Medical Electricity. Cloth, 1.00 
Steavenson and Jones. Medical Electricity. A Practical 
Handbook. Just Ready. Illustrated. 12mo. Cloth, 2.50 
HYGIENE. 


Coplin and Bevan. Practical Hygiene. By W. M. L. Cop- 
lin, Adjunct Professor of Hygiene, Jefferson Medical College, 
Philadelphia, and Dr. D. Bevan. Illustrated. In Press. 

Parkes’ (Ed. A.) Practical Hygiene. Seventh Edition, en- 
larged. Illustrated. 8vo. Cloth, 4.50 

Parkes’ (L. C.) Manual of Hygiene and Public Health, 
Second Edition. - 12mo. Cloth, 2.50 


Wilson’s Handbook of Hygiene and Sanitary Science. 
Seventh Edition. Revised and Illustrated. ; Cloth, 3.25 


MATERIA MEDICA AND THERAPEUTICS. 


Potter’s Compend of Materia Medica, Therapeutics, and 
Prescription Writing. Fifth Edition, revised and improved. 
See page 15. Cloth, 1.00; Interleaved for Notes, 1.25 

Davis. Essentials of Materia Medica and Prescription 
Writing. By J. Aubrey Davis, m.p., Demonstrator of Obstet- 
rics and Quiz-Master on Materia Medica, University of Penn- 
sylvania. 12mo. Interleaved. Net, 1.50 


Biddle’s Materia Medica. Eleventh Edition. By the late 
John B. Biddle, m.p. Revised by Clement Biddle, m.p., 8vo, 
illustrated. Cloth, 4.25; Leather, 5.00 


Potter. Handbook of Materia. Medica, Pharmacy, and 
Therapeutics. Including Action of Medicines, Special Thera- 
peutics, Pharmacology, etc. By Saml. O. L. Potter, m.p., 
M.R.c.P. (Lond.), Professor of the Practice of Medicine in 
Cooper Medical College, San Francisco. Third Revised and 
Enlarged Edition. 8vo. Cloth, 4.00; Leather, 5.00 


White and Wilcox. Materia Medica, Pharmacy, Phar- 
macology, and Therapeutics. A Handbook for Students. 
By Wm. Hale White, m.p., F.R.c.P., etc., Physician to and 

' Lecturer on Materia Medica, Guy’s Hospital. Revised by 
Reynold W, Wilcox, m.p., Professor of Clinical Medicine at the 
New York Post Graduate Medical School, Assistant Phvsician 
Bellevue Hospital, etc. American Edition. Clo.,3.00; Lea., 3.50 


Bag See pages 14 and 15 for list of ? Quis-Compends ? 
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MEDICAL JURISPRUDENCE. 


Reese. A Text-book of Medical Jurisprudence and Toxi- 
cology. ad gs J. Reese, m.p., Professor of Medical Juris- 
rudence and Toxicology in the Medical Department of the 
niversity of Pennsylvania; Physician to St. Joseph’s Hospital. 
Third Edition. ~ Cloth, 3.00; Leather, 3.50 


NERVOUS DISEASES, 


Gowers. Manual of Diseases of the Nervous System. 
A Complete Text-book. By William R. Gowers, m.p., Prof. 
Clinical Medicine, University College, London. Physician to 
National Hospital for the Paralyzed and Epileptic. Second 
Edition. Revised, Enlarged, and in many parts Rewritten, 
With many new Illustrations. Octavo. 


Vout. I. Diseases of the Nerves and Spinal Cord. 616 


pages. Cloth, 3.50 
Vor. Il. Diseases of the Brain and Cranial Nerves. 
General and Functional Diseases. Nearly Ready, 


Ormerod. Diseases of Nervous System, Student’s Guide to. 
By J. A. Ormerod, m.p., Oxon., F.R.c.p. (London), Member Path- 
ological. Clinical, Ophthalmological, and Neurological Societies, 
Physician to National Hospital for Paralyzed and Epileptic and 
to City of London Hospital for Diseases of the Chest, Demon- 
strator of Morbid Anatomy, St. Bartholomew’s Hospital, etc, 
With 75 Wood Engravings. Cloth, 2,00 


OBSTETRICS AND GYNAECOLOGY. 


Davis. A Manual of Obstetrics. By Edw. P. Davis, Dem- 
onstrator of Obstetrics, Jefferson Medical College, Philadelphia. 
Colored Plates, and 130 other Illustrations. 1zmo. Cloth, 2.00 


Byford. Diseases of Women. The Practice of Medicine and 
Surgery, as applied to the Diseases and Accidents Incident to 
Women. By W. H. Byford, a.m., M.p., Professor of Sepeese 5d 
in Rush Medical College and of Obstetrics in the Woman’s Med- 
ical College, etc., and Henry T. Byford, m.p., Surgeon to the 
Woman’s Hospital of Chicago. Fourth Edition. Revised and 
Enlarged. 306 Illustrations, over 100 of which are original. 
Octavo. 832 pages. Cloth, 5.00; Leather, 6.00 


Lewers’ Diseases of Women. A Practical Text-book. 139 
Illustrations. Second Edition. Cloth, 2.50 


Parvin’s Winckel’s Diseases of Women. Second Edition. 
Including a Section on Diseases of the Bladder and Urethra. 
150 Illus. Revised. See page 3. Cloth, 3.00; Leather, 3.50 


Morris. Compend of Gynecology. Illustrated. Cloth, 1.00 


Winckel’s Obstetrics. A Text-book on Midwifery, includ- 
ing the Diseases of Childbed. By Dr. F. Winckel, Professor 
of Gynecology, and Director of the Royal University Clinic for 
Women, in Munich. Authorized Translation, by J. Clifton 
Edgar, m.p., Lecturer on Obstetrics, University Medical Col- 
lege, New York, with nearly 200 handsome Illustrations, the 
majority of which are original. 8vo, Cloth, 6.00; Leather, 7.00 
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Obstetrics and Gynecology :—Continued. 
Landis’ Compend of Obstetrics. Illustrated. 4th Edition, 


Enlarged. Cloth, 1.00; Interleaved for Notes, 1.25 
Galabin’s Midwifery. By A. Lewis Galabin, M.p., F.R.C.P. 
227 Illustrations. See page 3. Cloth, 3.00; Leather, 3.50 


PATHOLOGY, HISTOLOGY, ETC. 
Wethered. Medical Microscopy. By Frank J. Wethered, 


M.D., M.R.C.P. 98 Illustrations. Cloth, 2.50 
Bowlby. Surgical Pathology and Morbid Anatomy, for 
Students. 135 Illustrations. 12mo. Cloth, 2.00 
Gilliam’s Essentials of Pathology. A Handbook for Students. 
47 Illustrations. 12mo. Cloth, 2.00 


Virchow’s Post-Mortem Examinations, 3d Ed. Cloth, 1.00 


PHYSICAL DIAGNOSIS. 
Fenwick. Student’s Guide to Physical Diagnosis. 7th 


Edition. 117 Illustrations. 12mo. Cloth, 2.25 

Tyson’s Student’s Handbook of Physical Diagnosis. Illus- 

trated. r2mo. Cloth, 1.25 
PHYSIOLOGY. 


Yeo’s Physiology. Fifth Edition. The most Popular Stu- 
dents’ Book. By Gerald F. Yeo, m.p., F.R.c.S., Professor of 
Physiology in King’s College, London. Small Octavo. 758 

ages. 321 carefully printed Illustrations. With a Full 
lossary and Index. See page 3. Cloth, 3.00; Leather, 3.50 

Brubaker’s Compend of Physiology. Illustrated. Sixth 
Edition. Cloth, 1.00; Interleaved for Notes, 1.25 

Kirke’s Physiology. New 13th Ed. Thoroughly Revised and 
Enlarged. 502 Illustrations, some of which are printed in colors. 

Cloth, 4.00; Leather, 5.co 

Landois’ Human Physiology. Including Histology and Micro- 
scopical Anatomy, and with special reference to Practical Medi- 
cine. Fourth Edition. Translated and Edited by Prof. Stirling. 
845 Illustrations. Cloth, 7.00; Leather, 8.00 
“With this Text-book at his command, no student could fail in 

his examination.”’—Lancet. 

Sanderson’s Physiological Laboratory. Being Practical Ex- 
ercises for the Student. 350 Illustrations. 8vo. Cloth, 5.00 


PRACTICE. 


Taylor. Practice of Medicine. A Manual. By Frederick 
aylor, m.p., Physician to, and Lecturer on Medicine at, Guy’s 
Hospital, London; Physician to Evelina Hospital for Sick Chil- 
dren, and Examiner in Materia Medica and Pharmaceutical 
Chemistry, University of London. Cloth, 2.00; Leather, 2.50 


Ray See pages 14.and 15 for list of ? Quisz- Compends ? 


12 STUDENTS’ TEXT-BOOKS AND MANUALS. 


Practice :—Continued. 

Roberts’ Practice. New Revised Edition. A Handbook 
of the Theory and Practice of Medicine. By Frederick T. 
Roberts, M.D., M.R.C.P., Professor of Clinical Medicine and 
Therapeutics in University College Hospital, London. Seventh 
Edition. Octavo. Cloth, 5.50; Sheep, 6.50 

Hughes. Compend of the Practice of Medicine. 4th Edi- 
tion. Two parts, each, Cloth, 1.00; Interleaved for Notes, 1.25 
Parr 1.—Continued, Eruptive and Periodical Fevers, Diseases 

of the Stomach, Intestines, Peritoneum, Biliary Passages, Liver, 

Kidneys, etc., and General Diseases, etc. 

Part 11.—Diseases of the Respiratory System, Circulatory 

System, and Nervous System; Diseases of the Blood, etc. 


Physicians’ Edition. Fourth Edition. Including a Section 
on Skin Diseases. With Index. 1 vol. Full Morocco, Gilt, 2.50 


From John A. Robinson, M.D., Assistant to Chair of Clinical 
Medicine, now Lecturer on Materia Medica, Rush Medical Col- 
lege, Chicago. 

*“Meets with my hearty approbation as a substitute for the 
ordinary note books almost universally used by medical students. 
It is concise, accurate, well arranged, and lucid, . . . just the 
thing for students to use while studying physical diagnosis and the 
more practical departments of medicine.” 


PRESCRIPTION BOOKS. 


Wythe’s Dose and Symptom Book. Containing the Doses 
and Uses of all the principal Articles of the Materia Medica, etc. 
Seventeenth Edition. Completely Revised and Rewritten. Just 
Ready. 32mo. Cloth, 1.00; Pocket-book style, 1.25 

Pereira’s Physician’s Prescription Book. Containing Lists 
of Terms, Passes: Contractions, and Abbreviations used in 
Prescriptions, Explanatory Notes, Grammatical Construction of 
Prescriptions, etc., etc. By Professor Jonathan Pereira, M.D. 
Sixteenth Edition. 32mo. Cloth, 1.00; Pocket-book style, 1.25 


PHARMACY. 
Stewart’s Compend of ecm y Based upon Remington’s 
Text-book of Pharmacy. Third Edition, Revised. With new 
Tables, Index, Etc. Cloth, 1.00; Interleaved for Notes, 1.25 


Robinson. Latin Grammar of Pharmacy and Medicine. 
By H. D. Robinson, px.pv., Professor of Latin Language and 
Literature, University of Kansas, Lawrence. With an Intro- 
duction by L. E. Sayre, pH.c., Professor of Pharmacy in, and 
Dean of, the Dept. of Pharmacy, University of Kansas. 12mo. 


Cloth, 2.00 
SKIN DISEASES. 

Anderson, (McCall) Skin Diseases. A complete Text-book, 
with Colored Plates and numerous Wood Engravings. 8vo. 
Cloth, 4.50; Leather, 5.50 
Van Harlingen on Skin Diseases, A Handbook of the Dis- 
eases of the Skin, their Diagnosis and Treatment (arranged alpha- 
betically). By Arthur Van Harlingen, m.p., Clinical Lecturer 
on Dermatology, Jefferson Medical College ; Prof. of Diseases of 
the Skin in the Philadelphia Polyclinic. 2d Edition. Enlarged. 
With colored and other plates and illustrations. r2mo. Cloth, 2.50 
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SURGERY AND BANDAGING. 


Moullin’s Surgery. 500 Illustrations (some colored), 200 of 
which are original. Cloth, net 7.00; Leather, net 8.00 


Jacobson. Operations in Surgery. A Systematic Handbook 
for Physicians, Students, and Hospital Surgeons. By W.H. A. 
Jacobson, B.A. Oxon., F.R.C.S. Eng. ; Ass’t Surgeon Guy’s Hos- 
pital ; Surgeon at Royal Hospital for Children and Women, etc. 
199 Illustrations. 1006 pages. 8vo. Cloth. 5.00; Leather, 6.00 


Heath’s Minor Surgery, and Bandaging. Ninth Edition. 142 
Illustrations. 60 Formule and Diet Lists. Cloth, 2.00 


Horwitz’s Compend of Surgery, Minor Surgery and 
Bandaging, Amputations, Fractures, Dislocations, Surgical 
Diseases, and the Latest Antiseptic Rules, etc., with Differential 
Diagnosis and Treatment. By ORVILLE HorwitZ, B.S., M.D., 
Demonstrator of Surgery, Jefferson Medical College. 4th edition, 
Enlarged and Rearranged. 136 Illustrations and 84 Formule. 
1zmo. Cloth, 1.00; Interleaved for the addition of Notes, 1.25 
*,* The new Section on Bandaging and Surgical Dressings con- 

sists of 32 Pages and 41 Illustrations. Every Bandage of any 

importance is figured. This, with the Section on Ligation of 

Arteries, forms an ample Text-book for the Surgical Laboratory. 


Walsham. Manual of Practical Surgery. Third Edition, 
By Wm. J. WALSHAM, M.D., F-R-c.S., Asst. Surg. to, and Dem. 
of Practical Surg. in, St. Bartholomew’s Hospital ; Surgeon to 
Metropolitan Free Hospital, London. With 318 Engravings. 
See page 2. Cloth, 3.00; Leather, 3.50 


URINE, URINARY ORGANS, ETC. 


Holland. The Urine, and Common Poisons and The 
Milk. Chemical and Microscopical, for Laboratory Use. Tllus- 
trated. Fourth Edition. 12mo. Interleaved. Cloth, 1.00 


Ralfe. Kidney Diseases and Urinary Derangements. 42 Tilus- 
trations. I2Mo. 572 pages. Cloth, 2.75 


Marshall and Smith. On the Urine. The Chemical Analysis of 
the Urine. By John Marshall, m.p., Chemical Laboratory, Univ. 
of Penna; and Prof. E. F. Smith, px.p. Col. Plates. Cloth, 1.00 


Memminger. Diagnosis by the Urine. Illustrated. 
Cloth, 1.00 


Tyson. Onthe Urine. A Practical Guide to the Examination 
of Urine. With Colored Plates and Wood Engravings. 7th Ed. 
Enlarged. 12mo. Cloth, 1.50 


Van Niiys, Urine Analysis. Illus. Cloth, 2.00 
VENEREAL DISEASES. 


Hill and Cooper. Student’s Manual of Venereal Diseases, 
with Formule. Fourth Edition. 12mo. Cloth, 1.00 
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?OUIZ-COMPENDS? 


The Best Compends for Students’ Use 
in the Quiz Class, and when Pre- 
paring for Examinations. 


Compiled in accordance with the latestleachings of promt- 
nent Lecturers and the most popular Text-books. 


They form a most complete, practical, and exhaustive 
set of manuals, containing information nowhere else col- 
lected in such a condensed, practical shape. Thoroughly 
up to the times in every respect, containing many new 
prescriptions and formulz, and over two hundred and 
fifty illustrations, many of which have been drawn and 
engraved specially for this series. The authors have had 
large experience as quiz-masters and attachés of colleges, 
with exceptional opportunities for noting the most recent 
advances and methods. 

Cloth, each $1.00, Interleaved for Notes, $1.25. 


No.1. HUMAN ANATOMY, “‘ Based upon Gray.”’ Fifth 
Enlarged Edition, including Visceral Anatomy, formerly 
ublished separately. 16 Lithograph Plates, New 
ables, and 117 other Illustrations. By Samus O. L. 
PoTTER, M.A., M.D., M.R.C.P. (Lond.), late A. A. Surgeon U. S. 
Army, Professor of Practice, Cooper Medical College, San Fran- 
cisco. 


Nos.2 and3. PRACTICE OF MEDICINE. Fourth Edi- 
tion. By Danie. E. HuGues, m.p., Demonstrator of Clinical 
Medicine in Jefferson Medical College, Philadelphia. In two parts. 


Part I.—Continued, Eruptive, and Periodical Fevers, Diseases 
of the Stomach, Intestines, Peritoneum, Biliary Passages, Liver, 
Kidneys, etc. (including Tests for Urine), General Diseases, etc. 

Part II.—Diseases of the Respiratory System (including Phy- 
sical Diagnosis), Circulatory System, and Nervous System; Dis- 
eases of the Blood, etc. 

*,* These little books can be regarded as a full set of notes upon 
the Practice of Medicine, containing the Synonyms, Definitions, 
Causes, Symptoms, Prognosis, Diagnosis, Treatment, etc., of each 
Miron ag and including a number of prescriptions hitherto unpub- 
ished, 


No. 4. PHYSIOLOGY, including erga es Sixth 
Edition. By ALzert P. Brusaxer, M.v., Prof. of Physiology, 
Penn’a cole of Dental Surgery ; Demonstrator of Physiolo; 
in Jefferson Medical College, Philadelphia. Revised, Enlarged, 
with new Illustrations. 


No. 5. OBSTETRICS. Illustrate Fourth Edition. B 
Henry G. LAnpis, M.p., Prof. of Obstetrics and Diseases o' 
Women in Starling Medical College, Columbus, O. Revised 
Edition. New Illustrations. . 
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BLAKISTON’S ? QUIZ-COMPENDS ? 


No. 6. MATERIA MEDICA, THERAPEUTICS, AND 
PRESCRIPTION WRITING. Fifth Revised Edition. 
With especial Reference to the Physiological Action of Drugs, 
and a complete article on Prescription Writing. Based on the 
Last Revision of the U. S. Pharmacopceia, and. including many 
unofficinal remedies. By Samurt O. L. Potrer, M.A., M.D., 
M.R.c.P. (Lond.), late A. A. Surg. U.S, Army; Prof. of Practice, 
Cooper Medical College, San Francisco. Improved and Enlarged, 
with Index. 


No.7. GYNAZCOLOGY. A Compend of Diseases of Women. 


Ld Henry Morris, m.p., Demonstrator of Obstetrics, Jefferson 
edical College, Philadelphia. 45 Illustrations. 


No. 8. DISEASES OF THE EYE AND REFRACTION, 
including Treatment and Surgery. By L. Wexster Fox, m.v., 
Chief Clinical Assistant Ophthalmological Dept., Jefferson Med- 
ical College, etc., and Geo. M. Goutp, M.p.__71 Illustrations, 39 
Formule. Second Enlarged and improved Edition. Index. 

No.9. SURGERY, Minor Surgery and Bandaging. Illus- 
trated. Fourth Edition. Including Fractures, Wounds, 
Dislocations, Sprains, Amputations, and other operations; Inflam- 
mation, Suppuration, Ulcers, Syphilis, Tumors, Shock, etc. 
Diseases of the Spine, Ear, Bladder, Testicles, Anus, and 
other Surgical Diseases. .By Orvitte Horwitz, A.M., M.D., 
Demonstrator of Surgery, Jefferson Medical College. Revised 
and Enlarged. 84 Formula and 1 36 Illustrations. 

No. 19. CHEMISTRY. Inorganic and Organic. For Medical 
and Dental Students. Including Urinary Analysis and Medical 
Chemistry. By Henry LeFrMann, M.D., Prof. of Chemistry in 
Penn’a College of Dental Surgery, Phila. ‘Third Edition, Revised 
and Rewritten, with Index. 

No. 11. PHARMACY. Based upon “ Remington’s Text-book 
of Pharmacy.’’ By F. E. Stewart, M.D., PH.G., Quiz-Master 
at Philadelphia Gales of Pharmacy. Third Edition, Revised. 

No. 12. VETERINARY ANATOMY AND PHYSIOL- 
OGY. 209 Illustrations. By Wm. R. Battou, m.p., Prof. of 
Equine Anatomy at N. Y. College of Veterinary Surgeons. 


No. 133. DENTAL PATHOLOGY AND DENTAL MEDI- 
CINE. Containing all the most noteworthy points of interest 
to the Dental student. By Geo. W. WarreEN, D.D.S., Clinical 
Chief, Penn’a College of Dental Surgery, Philadelphia. Illus. 


No. 14. DISEASES OF CHILDREN. By Dr. Marcus P. 
HarFiEtp, Prof. of Diseases of Children, Chicago Medical 
College. Colored Plate. 


Bound in Cloth, $1. Interleaved, for the Addition of Notes, $1.25. 


BGS” These books are constantly revised to keep up with 
the latest teachings and discoveries, so that they contain 
all the new methods and principles. No series of books 
are so complete in detail, concise in language, or so well 
printed and bound. Each one forms a complete set of 
notes upon the subject under consideration. 


Illustrated Descriptive Circular Free. 
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JUST PUBLISHED. 


GOULD’S NEW 
MEDICAL DICTIONARY 


GOMPAGT, 
GONGISE. 
PRACTICAL, 
AGGURATE,. 
COMPREHENSIVE 


UP TO DATE, 


It contains Tables of the Arteries, Bacilli, Gan- 
glia, Leucomaines, Micrococci, Muscles, 
Nerves, Plexuses, Ptomaines, etc., 
etc., that will be found of great 
use to the student. 


Small octavo, 520 pages, Half-Dark Leather, . $3.25 
With Thumb Index, Half Morocco, marbled edges, 4.25 


From J). M. DaCOSTA, M. D., Professor of Practice and 
Clinical Medicine, Jefferson Medical College, Philadelphia. 

“I find it an excellent work, doing credit to the learning and 
discrimination of the author.’’ : 


*,* Sample Pages free. 
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